IIq fflfl 


Ediced bv 

Claus ñas and Joseph Vo^l 






CYBERNETICS 


The Macy Conferences 1946-1953 

The Complete Transacción j 


Edited b y Claus Pias 


diaphanes L1BRARY 

OF THE 


UMIVERSITY Qf WYOMING 

LARAMIE 8ZC71 










First Prlmipg 


ISBN 978-3-03734-593-4 
© diapiianes, Zurich-Berlín 2003/20( 6 
AJ¡ rrghts reserve*] 

^ i " d u "í~ 

Pránied in Geirnany 


'^ww. diaphanei.cGm 


CONTENTS 


Editoiid Ní.hc y 

The Age oí Gyberrtetia 11 

Claui Pías 

9 49 Pütkípantü 28 

Inifóductory Dtscuásion 29 

The Psychological Moment in Percepción 4 1 

John Simuí 

Thr Ncwroticr Poten túl and Hunuii Adaptarían 66 

Lamem r S. Kuhie 

Quantum Mechankal Theory of Memory 98 

Heinz ■■■ísrr Faerstn 

Posible Mechan hrru of Recali and Rcecignitiun 122 

Sensory PnKthRWff 160 

Narbert \ 1 ‘ittter 

Referentes 163 

950 Participants 166 

Josiah Macy,Jr. FtiündltJOTi Conferente Prqgjram 167 

í rank Fmttont- Smith 

Jntííidiiítüry Renurks 160 

íi'dnrw S, McCuílxh 

Sonic oFthe Probtems Concern ing Digital Notutm in 

the Central Nervous System 17 3 

Ralph W. t 'renird 

The Manner m Whist: h and Extern to Which Spercb 

Can Ue Distoried and Rcnuin Intdhgible 203 

j, a R. LiáHétr 

The Rcdundancy of Englisb 248 

Ckudr £í. Shtmrmi 

Expió ente in Lcaming Primitiva Lmgaagcs Tkfough the 

Use of Lejniing Higb Leve] Lmguiibc Abanuctions 273 

Marguret Mead 

On the DeveJopinent of Word Meinings 291 










1951 


952 


Thtí Devtbprtierit of Language ir Early C-hiJdhond J 03 

Jvhi Stwud 

The Rdanomhip oí Syinbolic Function m Languagr 
Formad üii and in Neurmci 307 

LatiTpiff S. Kubit 

Appvndix t: 

Body Symboltiatinr and Pcvdopment tiíl.angiuge 326 

LniiTémce S, Kubit 

Appendix 10 ReferetictíA 335 


Participan ts 

i ™! 1 fVkicy F Jr. Fouiidiüt)i} Conlertncc Prugrun 
A Noce by th<- Ediion 

Communicariún Pattcms in Problem-SolvmB (¡roups 

AlfX BiWtljS 


^otnrmiim.Jtinn I!etwtm 


IwrA. Richards 








Commutncadon Bttweeo Sane and Insaac: Hvpnosií 
Lmmmx S. Kuhie 

ConimtiniGidwn UeUveirii Animáis 
Hi'rhffi G. Birzh 

Presentaron t>t , L Maie^Snlving Machine 
íI Tlmdt Shmawti 

Ir Search oí Basic Symboii 
Oonald Ai A-'Íjí- K¿iy 

Appetitüx I: 

The Nomendatuie «nnfemtmon Theorv 
DohM M Mac Kay 

F-vp I ;iti ;i tn ry (.«| ry 

□nd Refaced l^ hlfoml;,rion Tb,0r 


Appendi^ I]; RdVreoce* 


Jí>Mjh Maiy. j r Fountkt¿onC:imfcrence Program 

A Note by ihe tdiiors 

Thc Posi rion of Humor üi H U nim r- 

«niniumcAiion 


33W 
339 
341 
349 


3K2 

41* 

446 

474 

480 

51] 

513 

522 

525 

530 

533 

533 

541 






The Pkce of Emoóons in thcr Feedbatfc Címtept 373 

JÜju'nnHíf S. Kufrif 

Homtcntaik “ ^ 

IK Rwr A*% 

Uit^fiininstiqsi and Lcarnin^ in Octopws b20 

j, Z. Yom^ 

Reducócui of che Nwmber of Pcmibk Bookan Fimcliom 629 

Jli/ífi R. Bowman 

Centra] Excitación and inhibición 634 

Rjúph W. Gmrd 

Méchame*! Cbcs.-i Playcr 651 

IV- ki ííí Ashby 

TurbukiM as Randotft SfimuEation ofSerase ÜrpnS 654 

G, Evttyit Hutdtimo» 

Lnveitigatiom on Synaptk Transmisión 657 

[Td/rer Pitts 

Fc-edback Mcchanism in Cdhikr Biülogy 666 

Hfj-jry QmiíJfer 

Appcndix í: Referentes 677 

(913 Partkipants b &2 

Fore woni ÍJ 83 

Thejíwiah Maeyjr. Foumdidon Cfcmfcfence Prognun 685 

Ifiitoductoiy Remarles 

HTirr^J £. Afr Cidítvíl 

Studies un Aetivity of ibe Brain 689 

ti'. Gfey-lttiter 

Scniandc Information and i ti MeasurcS 69 y 

Ycíioskuú Bdr-Hiíid 

Meanin^ in Urtguagp and How it is Acqnircíl 
ViíCfi Kí>j Chao 

Appcndix (:Sumnury of che Potots of Aprecmert Rcaehed 

m the l’n'vious Ninc liontercnces on Cybernetics 7¡y 
ITpjjrfPi S. Mí Cuttorh 

Appcndix II: Referentes ^ 

729 


Index 


















































EDITORIAL NOTE 


] 1 lis edición inri mío ihc eamplete le^íi ot thc five volunte ioaimenütion o\ the Maey 
Conferece es osi Cybemeiics, «liled by VWnu vo» F&enter* The pagjnatinn of tíw angina! 
docüñient sisee in thc nutgjía. Nñinby the editor are endined ni situare braekets. I would 
likc lo thank tbej^ruft MpyJ r - Rnh«Aiííéw and icipresidenljuitc E. Osbom for^iuluusly 
jllmvíng clm edición. Tobías and K¿mn Richlcr for their editorial assisiaiue, 

Chus Fias, Berlín 2015 


* E-k-m* van Fcmmpr íHng.}; Cj*fn*Jáf5, pirata GW ^n.i Í-k«' AíflrWffltt fa diiV-h^ji.rJ mi &™í 

i'pfrjrt 1 ., TraiMstriilijirai cf thr Sixik C&tftWttíi-' {Mtirth 2-4—25, Ni'w Y tari. | L ÍÜdl 

J-Jfitiz ■. i id Fiífltsiet/MítfgaTei McüÍ/Huu Luk.i* T^ubcr (I lng.)t Cyhemtíia, Otabr CmuhI ¿md Fteáboib 
MfíhátnisMA m iiictyiíáí JriJ Jiurta Syrtn ni, 7/jrüiJjTÍLiNí igf ihr -'tíT'rfiíi'a GMjfcww 2,1-24. 1950), 

Níw York Wil 

— : CiyfrffMiTécs. Üíirata Capta *jnd ÍVrJJius’Jfe' MíáiwiíiPT Jfr ItaJiyita ¡nta _Sh> _ j id 5’j‘íit'Mí, rRWMrtíffli i>} thc 
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— ; Cybcmetks, CirüiIw Ouj taita FfíJLwk Mcdmrims J n Sjutemi, TrmMrfwmS pfifer 

Vftar OPHfrFTwr fAfta. 20-2 J r New Yoik ! C ^J 

— CKfrrrwftá. CfcnW Guita jta fm/Ji** .VüpriÉOffjVmi íít ^ .«ti .Sarta Sysitmt. Jrmiuniúm 0j fihe 



























THE ac;e of cybernetics 

CH ALIS PÍAS' 


Ahhough aspecto of iL-ybemecies can be tniced back tu vanen* painrs m historyr che 
procccdings «f the so-called Miey (Auifrrenccs» wbidi tuve been edited lor this vulume. 
ruprusent lo. módem tuujidíairiüiíial document- Held betwccn 1^46 and 3V4b undci the 
eumbersome tule "Citculac Causal .md Feedback Mechanisms m Biológica! and Social 
Systtrnx,” thc- papera dclivcrtd it ti use eonfcrences were soon thercafter, at léase as of 1 l WK 
referred to as conlriburions to íyfvrijfíjff- Spotiiored by thcjosiah Macy, Jr. Foundation 
{whiL-h W.m and remains contemed above ill with prornomig advanccmento in che medical 
sLÍiíncei) r organizad by Fnnk Fremont-Smith (who for good reavom wa.v knawn by che 
nicknamc W, Imerdisciptinary Cüníerence rF h and rnodented by Warrcn S. McCidloch, 
lile Mjéy Confiten™ perpenuLed thc stambrds of mierdisaplinan resuarch groups, as- 
estáblished doring che Seeond World W.ti. ¡uto thc era of che Coid War As tempting 
li mny be to doübi, in its detaik. the sueccss oí chis dialog, rbe possibilitH's and liriiiiütiaiíis 
of which werc rrpeueedly problemati^d at the eonferenccs thcflikelvcs (.is in thc questson 
o* ffoup coimtitinicjtion, or the teLmtinship bctwcen Europeas and American wiemific 
traditions, or by rnc-uo of“Tü Whum le May Concern tiir msniiice), it is 

ncverthcless rnvusvirv lo acknowledge the sysieraatic intuntious ami unrekiiting etíorts o+ 
thc undertjkmg, its dcsÍTc to integr ¿te concepta that bad hitherto been kupt for apart Éroisi 
eme ¿nother» 4 nnd ita aim to design overatehing orden oí knowledge with nothing short 
of Lipckch-chartgiiig iinplicJtiqns {diough thc resulto would alwjys tum out to tu- inore 
suggeitjvc tIiíki anything cUe). Gregory Batesun woold later write (with bis chajactenstk 
ambigiHty): "1 rhmk rliat cybcmetÍLs ls the biggeo hite ont of thc ihiit of thc Frec of 
Ktiówledge that niankind lus taken in rhe I-Lst 2\ iOi i ycars And bu apparcntly noi 
alone in thh opinión. 

["he meetíngs [hcnisdvL'i wure painstaking)y ur^tiized, As car i y íes the &rst contcrcnoc 
j i ¡ i M 46 , it was firmly ^tablislicd wbat ingrediente wotdd bu m-eded ic formúlate j g'-uura] 
thcory tbe principies of the current Computer generación, thc latear developraents of 
neurophyüÉology, and finally a vague ,J humani5tíc >T combinationofps.yehiatry H anthmpoSogy, 
and iocLülogy, l, Thi | í idea more or k\\ detemüncd che ^ehedule of the ulta, wliich was 


! Supporr for thn re^ujeh w.l=. pnsvkU-4 Hy j fellDw^hip u üu Urávenip- oí KwvsUru\ [nsurute h-.?' 
Advjuced Sc-l.Ix , wliiuJj l< pjrt ofthp unlvL-h.iiy -3 ,L Cúlturd Foundadons oí'^iíJ Ustcgritifim ' i -tfi'lcT til 
FwcUmct. ■¡."■Liliil-ihcd wndírtlu’ írtfiMíworlt oítlie Ceniun E odoral And Stité Iijiuúciví for Eafitdlifhtir. 

2 Otro Mavf, 7Jie Í.Jrrjpnj iV FivJkiik Cíontrnl {C^fflbnckjc, M Ar K-SI ] J 3 resi r t y ■ -04 Rherturd Lang, 

firn t^hkkK des Wort# Kyéomúk, GnjTuEl^eiucudjen vm Kytwmrtik liihI L > 

íQuttLbom Schnetlí’ IW): Joseph V^, “Kegitnmg uikt Rcpdkrasr Hisiim^Kes Voiapad/' m 
Cy*rnPrtfe/JCí*rflirJ.t T7if Mjfy ÍV4<H?W. ed. t’hus 1^. - :i vüÍl {Ztmclr dÍApKvnv», 

2ÍHI.V2IHHV 

3 ErfijnJ SehünpeJz, " to Wh-nm li Mjv Concern in CyAn^íü/fCj^mifrtfc, 2; 115-30 

4 [el hls typkilh' ¿phomli- gnlikhii. MarehalJ Mil uhan once wn>te: ^|rihe etecCnc ^ eybanetKs » 

unifvmfl and u\H$rMuv&." Queacd ti mu McLufcmt, H t:yb¿nubon jnd CuIhik, ‘ m ÍV jbrwil 

Jnpriri qfQímpnanr. «J. C. R. Uerhcrt (Nw York: Simftti jjiJ Scbimer, 1%6), In diú recaní. Ikm 
¡í-nk hai nvd lKl- errm “liiprrtcn Kirdifi AlÉHcmeimi" ¡“usp™ m thr ^n¿riT|: ííí hc«= i/rr 

niJinn¿:i|iíriími ZlcúiifefT{StufígftTT; KiiliEhAirunL-r, tO- - . 

rs CircLM.:;-. 3i,ii.-.•■<■:m, ,L l mm V^aiUrt iú Cvlxmetic^f m .S'q 1 - te an Euíogy tf \tir*d.‘ C&UntvJ Eunys íjp 
dnriin^wA^, ¿JjrjYfcWíy, f turren, driJ Epistemvlvgf, by Ikrevon. 2ndoct. ÍLmufort: >ioti Aforawn. 
475-HX ii4Hh 

ti Lritrr from Fnnk F^mAtu-Erinlih w■ Wjtkii Ml- t ulJorh. HFebmMy (APS)- Unlcss ffthcrv.¡ S i nnffd. 
ihc dcKiifrwiilS^^iñ^ (APS) denve fei che Wmn McCullnib f^eüi, Amep. -m PhiaMiiphú^ 
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CLAUS PIAS 


t,m the dtijJ trc-atimcTit ofthcnics {the sccond t.ilk oí e«tch panul u-,is rcímtfd to js .111 
"exemplification"), Von Neuauiin, that is. spoke jbout cúitiputin^ ni,ií hiiH L s l jiuI I orcntr 
de Nú responded with an analogy Jrom biplopy: Wiener spokc abone pid siL ! fciiij*devu:es, 
and Rosen blireth pmvided j biologjejJ analogy: li.ucvosi davLiJsseLl che need Mr fheory 
iih the social Rcicnvcs, and Nofthrop ollercd i-nnip.irÍ3.t>nA from phvsks. Jai j j.|] \ . tertam 
“probkim iii psychology atui pseclu.inV’ werc iddresvLd m liglu nE Tii.ithcrnjEk.il jiimt 
thcory. LL 3 3i e agei i Jaf*| tpcak Fot di e rnsdves. ‘' 

Alchtkigh Steve I ÍL-ims h.is siimmanzcd tbc Macy Confercnce* m ho con 11 Hendible 
wtwrk CdiHfrT/nirrij hí .^lm/ «Scíw* jW P^mw ÍJtjmiHi, che ti de nf the book ls tm|y partially 
¡icL Liote. |t ¡a of eourse tnie that, from tile btígimain^ rhi.Tr in nui-rcM m cybemeik s 
» a modcl for social, economic, ór política] meam of control or i ritm en tion» i.e . a* 4 
nindd for mácftmcs tlui promised te? fulfilJ che rfiingpng neoh nf the p<m-1 <#45 

govemrneiiL.” That said, interese in che agenda nfthe Macy Coi itere rites Otitis lo Hjvc 
been dispe*cd ra» a mimber ^discipline* beyond the aocuI saetíes I 11 tli.it cybemetu 
theorits, for exampk-, mi ínnger treaced tn hnicjl-iTiateriai sinicnnres but rather bpieal and 
nuditrnatH-al operariorts as tile írnfrirrr tomprntim* beiwe«i the bmm .md the ^mipiitcr, 
tbey gained a degree of flexibitiry thac etkjJd aixommndate neur*tagjtt$ just as vedi as 
tngineers. 1 bus the ¡L^reat majority uí publicaTÍons (rom chis time arv cnncemeii w\th 
qnCAtlMSüfmrdidne .rnd Lomputer terh n □Jügy, Loeldng -IT Comvniporarv rpv.eus -me 
hnds thií tlie Macy < <únftrtncea wc-re lii £et regudrd .«, hemg devnted abo ve .ili to the 

hd'l Oí inediL'inc, whieh U haidly ^mpnsinp ^[ven the pmminerue . r , M ^. M,rv 

one afe* hnds .1 |«vaiÜpg soi^ oí imEaimn: Mo« rfthe lévfewsts timpfy ..Ico the 

simple adjeaive sminiLuing.’- ft u rqKatedJy stated ih,r ihe cnnte.it nf ¿Itc evm&cmdd 
Sf .K ra,ra ™^ ¿f[er whkh J li« of dte indi vidual eomnbLitloiH is p rL >v 5 ded 

TT W ír Cnnte,lt nf SULb Wlhrk ” orie rcvieweí thoüyfe 

soimhcvw he ] S neyertheless abte to regard this same wnrk ^ repre.ninne the «mth H 

eurruH thmking, judgmcntx Oí chts son abcjund, uven thni^h 1E K likelv üui rnme nfilie 

zr ' ü ” .. ... ... .... 

**— *..«f ../a¡ 


preeisinji in tldoking, 

Apparthdy ir wjs .u>t (yet> pujsibJe te* idei.tiív the un ifVi 


y m E «wucnm of ev heme Eres. 


Ptóbddphu, B/M (Arrien r lime n u r r- 

^■'W /v - w -* «■»; Aí.-rri^ r»ij! í y ¿¿ íí*'5 ,J r 9 ,w * 1 " 

Ífl 52 ; AÍjfy-.Vtój^ J r .lú u-.U.YnVjp i V J v-s ír m lf-n ^ i--i.jfJ.rrj.in IV4* 

iIil- I k'inz Vnn fvmtcr Aivkive, Victiiu | r\íj r <K (HvhA¡ Jr .' himseA m 

7 fe fe. «le*». Ma!^^ 1SSL f 7 ** = í n ' 

H í-titcr¿üin WsBWrt Mcí:«llüLb to n ri ^ m n . . 

9 strvf j- 'i™*- j T'Á rr^ ( 37' WrJ ¿, ] ' FebnJ " v 1 Lí4f> '■ A]HV| 

ÍCuribrifl^. MA: MITIW l^jj) .«..Míraiflr^ g .^rJ .SnWivr h>f Mifitoür ittnn 

" .* 

Un< ‘ nouvdtewiena-: l.i eybcnittiqbc Vm |, „ u 1 ^ ‘ " |IK,K - lee ^nfiiiriqu* Ihikjdi 

■E^S^Wíís»ííís»jr2.. 

(!»»). «M ■ - « <=—«.■ W™ j„,„ , ^ a 






THE AGE OF CTBERNEtlCS 


VI 


These eontours would fin i be íhuply dcÜucatcd by MeCuUnch, who arraiiged che 
ckmcnts of cybcTneti^s ^ t-hoti^li dra wmg up .i precise bluepnnt. He creatcd mcticuloiis 
lis& oí those who woiikt represen! each of tfie scicnren; tWc nutheuuturiáits plus three 
phvsiologi'Ts pin' thrcc psYchiaimts plus three sooologuts plus chree psychologjsts. ind 
sci on . 11 Riüt>[ji(iiemb[ÍQns of potencial paitidpanls would only be considerad it tlie pariry 
amonp che dirfcrcnt se i enees could be maintained.; itioreoveir, he scuck to .1 rtgjd poiicy 
as regirds invitad oni: The uonference* were lo reman elosed, and rcquest* to particípate 
by mteresced pames were rejccied, ‘ ln the cvcnx, Inmever, «iul someone would be 
admitted. memora neta were iwued wliose precisión rcsenibled ihar oí ti formal job oder 
ircin ,l Líovunjmeoc .igeney. Ver at the same time the hópe wjs ío attrjct "h\\* í]jiíu.'s“ 10 
uon tribu re to íhu ckcIuííyc pmject* and those wher deelitied ro particípate shed soinc lighc 
■nfthejrnwn on che founding ofeybemetic^ Bcxtráod Kussdl h for esample. conceded that 
che iopse sounded '"exccedhigly inleresbiiK» ' additig rhac he would lia ve been iuclined co 
ateept the otifer had lie not experieiuced considerable fatigue during a reccnt "jaunt" ro 
America. 14 ' Alberr Lirmcin dedi 11 ed his invitarion with an úfonic reirurt thal ihanniiigly 
dedaícd the ambítions cif the grand iheur*. Surely, he wrotc, cybemetio Ls just ,1 new 
brjuch of "jpphed iLUtheimdcs ' 1 {not ihe most repntnMe of tsckK ni olher wordv) tli.it 
will btcomr jii “importani tooJ L ' for rts "^ypeciaLists/’ but he considerad lus knowkdgc oí 
i\m tield lo be too "superficial'' :ls to be ofatiy use, Fmally, Alan Tunng, who oiaghi to 
tuve been inceresredi i 11 the oppomrinaty, excused hsuisdi ífoin che mee ring on ¡acco-uuc ol 
hfi[]j: "¡i sta\ -jt-homc type". oa .iccount oía new senuster hcgimimg, and íjst of all (and 
somewhat more signifleantiy) bccausc he was dqpbduj ilut lie "eould get pmnis^on to be 
¡L'hV/u h is possi ble ro sumiisc - and tlns was a repeaied theme ..ít the conferenees dh.it 
lísuec of confítleittiality were m play . 

Whjt subsequentíy took place behbid the clmed doors of the giorious Ek'ckmar Hotel 
mi New YorkS P.irk AvenUe ls Oidy hitited = 1 E by the peculiar textual records associaced 
svich the cotiíerem. es: ll We fighr in our slnrt sleevt--. and we do not eveti pnblish the 
proeeedinp uritil every 111.Ln had a chance IO go over what he has raid and dele te the 
more óbjectiorablc pilcases.’ Mw ln order not to air ;my dirty Laundry froui che cvente, che 
participants 1 presentations ^ipcI diwtwsions were heavily redacted tor the pr^ 1 ^. And in this 
repartí .ilmiL 1 , rhe Macy Confereiices were a poetic Cteatiori and an eiiomious acsthetic 
Hicbievetíteni. Amotig the editors of the volumes, it was only Heinz von focrnter, whntse 
dr.irt J nr the preface o ■ aeronipany üie published pmeeedings oí the ighrh coniereitcc has 
fortunairty sumved, who wished iü acknowtedge lus pnde au tisis acconiplishmcnt.^ It i* 
not withoui -orne ironv thíit has proponed texL was revised asid retumed to him tu H.ins- 
Lukas Tenber (and Margare t Mead) along wirh the que^tiun of whether he still might be 
Mí- 10 reL O^ML/c it as “a child of hÍ 5 siwn" ■ everi dlOUgh baidly a 'tnple Word of his draft 
was preserved. Froni hi' test thcy expunged both an obHervjtiihn uonct;niing the media,- 
tectmiL al conditionn of che M.u v ConfercncB^ wetl as a cybemedc desenption of hnw to 
describe «.yb ente des Jtsd thus ■ if one ¡s willing ro go so hit von Fticruer s v enture tuto 
what would now be callifid second-order cybernetic'. 


1-j Ari ynL’crvsew i>1 1 he* sjuienniii.' LHr.i;'rptiní^ mi- hr Lnvolv!. i d nil 3 their ■ L-j-^ee-v^nc jci'/ r-. 1 '•M-fi ¡APS). 

15 Mjt 1 retinte, the Írttí'r from W.iiruii S. MeCnllcnh wj. A. Winier daiL'-d 13 Janit^ry I■ APS,i 
l'i I H.-*[cr firmi bí-rtnind R^iv-íII ni W.urL-n S. Mili.iullwh. -I Fi.bm.ny 1 ÍAI'S^. 

17 LíEietr Inm] Alhtjrt Fmunci nt Warrcn S. MeCullwHl. 2 Apnt íAi J S|. 

IN Letrcrísinss AIúil M. Tuoillí lo Wairen S Mict LLll..u h, undatH |3 r >^.^| (APS;-. 

V) Uftcr from Wjirren S. MeCuEloch co l. A. WinH-r, O Jannary !!AI J S}. 

2 li Hl~¡ ny ven Focrsicr r “A Note h\ the Edilort l^pttjuHal by 11 v-F . ' \2 DccembíT UJ51 ÍHcFA;. \w .ik.i 
Heinz vi ¡n t'oeuíer. r, Cirruhir Cau^ilíly TI se llepi n 11 ¡n^ cí't an Epí^emftloio' ni RtspftiuibilLtv , iii 
Crftrcifd II.nrii-j.y'H Wií S U.-Í ^li'. vJi.í-J. by RockMeC^Doch, íSaIsihk. i ’dif. Itueriysiem Abitad™, 
19H3}, VüI III,, H0K-2K. 

21 I i'ccer litins Hjij^ E ul..n Teuhef to Hemr von f : i n.-r'.trt. I Februaf^ 1 1^52 (Hvl'A) 
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CLAU5 FIAS 


Records pf die isrsi Macy Conferí racc^ wcre takcn *Emo|^aphit'atty< and Foerster toler 
rccalled how di^cuk it had been, ¿i tuasi imiully* to créate trorn dm shnrthaitd the put-tic 
reality nJ ;i fluencand authenticaJíy liim'rionial dialu^. [t xv.ls up iü the ednorv he wim-re, "to 
Amn ge, tP smróudten, 10 daíify* ro condense/’ and ro {rc)construct a ccruin atinmpfKrc m 
the text: "jF¡ir¡t ñamo shonld he mamita i ned as u LE as --i r i ^ ¡uki> and ai iLÜlies, 1 S bng 3 S 
they serve the purpose of llura dclightfui cnzymc» whose present e Kínhrjicothcrwiv irurr 
The spomaiieity And liveline&t ufthe dúcussiúiu cuuld nut he ( jptured widiüut 
same de^ee ot'narratolopica J ingcnuity. íbines wouM bave turned oui niudi chflíremlv. 
as Jolin Serum d stressed lo che editors afwr the publica mui oí die tirM volome. had t he event 
been nrcúrded on tape (he everL otlcral, iF necr^.Lrv. tn hring bis nwn de vico to lile itesi 
^ithcnnjT). - fn rhis rransifiun rrom (sy rnboJ ic} wmng ro (real) Seund, r vbemrties shoiiild 
llave been co sanie extern eoiraíous of itself (dial ls, a\ íts. medial difTercnee). Suddrnlv 
il heeaine apparent líiat terta.ni fu-.mthnn.i] forres wre ai WOfk: "the tone ni the von 
the gevture, the smil^, íhe attenfion direuied by the turn nr the head towardí míe peñón 
or anothcrT Thñ v.^ soniething eniireh novel tur srientists ("lurd irit-nmtt." ai rhari 
to c¿ko inío aceotmt. Por suddtnJy ti was rhe case diat - heyund the predominan* e l>É 
muiibers, reseaieh resuíts, and arpmcntadon — ibe '‘^rairs'’ and nu'tody nr‘ the ss ientisn’ 
voiees attrarted attcnripn -índ gdned sigilificance/ ‘ and ir bee.nne re levan t WÍl-Oltl Mnneune 
ums looking -ir whilc speaking, what *nrt ofbody kiigunge wa* uied, and su on. For sneh 
reasons the organizers thos tbnnd ir gJjnjigLy ntcessary to documcm tIk- éctmk oí the 
conferences a]l the way down to the ortk-r of veating. + Wh.tt is su^e\ted by ail ofcliis i> 
a cyberneLic mterest m eybernctjes nself. an intCTeit in the " nirrrnts that happcn 

tu euritrol tbnw that are scronger. The episieiRo^cal shilts of che cyhenicticisis weru 
govemed by detaib - by bliflka ofthe eye r mtonatioiu, and gcstmres En ¿ci, It h tmm sut-h 
realities chai Km] Watzlawkk. who hínuelffaad taken part m the ronfei-rncev wi>uld later 
{and in the bwi cyhemeric rradmcm) dcv'dop Iiis asioms f« r couplev therapy: die lar, r tm 
exampíe. dial every eommumcAtion has a eonicnt and a relacumship ^p<ct wch th.nthe 
Alicer L-lasviCíes the Formen that cvery camniiimcatinn, n.oreuver, has ;l m nda!irv 

(svitJi .1 cumple\ fngicd synciíc bul aii ítiadcqujce scmaneics lor reWnsliips) ,mj an ;m ilii" 
nmdaJire (indi the sctitanCic potefllial Fnr rclanimditps bilí Xvith no k^i. ií wnhx- md 
rma]lv that, iinrorturiacelv. "conteni-based" ur "d^irar .unver.ium w.ll be ut , u , U ,r 
aU in üolving a couple s Tvlatjumhjp probJems. * 

Fmn. thi it » P 4 »fak< to fa VJ cerüin conclmion, ,hont die pecoli„ 
of the M*cy CfflíiH^ whtcli « nticr h«w oo *c »»fa» t.Hni.in, ,.f 
toiiimuijiL-ation Heinz von Foentrr pnoudly nmed {and, rhiv too. w» oiñ.tu d trom the 

tllAl clMP'te nuttrnp together ovtrr the ,-otmc- ol «i* i CllTS . r | U ‘ h J( J 

not developed *,iy sort trt ‘1.1-^" langu^ orj.rgon T he compon c „C¿ pf 
the ,r bngu.ge ky tl^t: not on the “vertzl levd” bt„ n .hcr -,j. , ,ort „f „]L *„hn 

wliK-h tone, Ot vece:*rve, S ,COonron CÚn^ of.om.n.. W |, lt dMÍ 

ut Eiiterdisciplmanty Inok hke, however thar k h^^-l i, , 

rd 4 t.nn S hi¿ At the M,,v t 'onfen'me!" Munmi'v, 1 - ^ « ,s On 

ií sh¿red is rwt siitipJv a beiicfthat the difierenr ducii.lm "^''V Vl '’ 1 thingthat 

hi’thT, (WF .1 body nf íhared nm'rij to S, ddW T U , 1,dfrst,nd °<her 

togettn-r. tur , single prablem tou-ardí the sohml^fVh'íh'í * M "¡T" bn,u ^ T 
the.r J.flervntJatL-d ,1„ j United dW. bm nehur “ he mf< " ll1en,bei ' ’* rL ' bcntitl K 

ofcon.eruid tnodeli which scem to be ^ óght ^ Jío^XTh^^ 


22 Lrtcpríhim jehn W Smuid to Hdnt von Fn*^r i c 

2.1 S«t- kdíusd Birthei, TK^ <;„ m „f rht v , " V F ,t " 11 ^r íHvM: 

(London! Fpniajru Pr«% 1977} m Iihh^*, .Urcrií-, /nnr. transJai^ b\ Slephen Keaíh 
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provide -i médium or communicatioTi abo - wben sbared.”' JJy sharing modeis, ¡i wü 
posible [t.i undenund even wcrbtmi undvrstAnding, -md chis .L^t nídiaring involved an 
.umosphcre - ¿ mood oí opt imiten and cspemíion - whose concent-speeifie derjds viere 
.md írimincd pensona! .nid particular to cveryonc in attendartre 

+ 

¡'hit “íte of modelé had threr niain elcrnents, CArh of which derived troiri American 
reseanrh conducced in the eariy f'M-Hs: ñrs t, ihc Uj-líJ- c.al calcula díPíeb and MeCidkkh's 
ncumn niodel: seconcl Shinnon's Information theory; and third, thc bchavioral theory 
tonnuLued bv Wiener, Bigelíjw. .md Rosenhlueth.- In dther words; A universal tbeory 
oí digital machines, i sioehasüc tbeory oí the symbobc,, and a non-detenmiitstk set 
telenlogkal iheory of fecdb.ivlí wcre comhined ai thc Maty Con fe rene es into a miglc 
tbeory dial couid theii churu. vajjditv íor livmg organistais ;ls wvll av machines, íor eaiiioiriic 
is weN .o pvydiologka] procedes, and for sociological as welí as aesthetic phenamena. 

Waltcr Fitts and Warren McCuUoch's twcnty-pagr arricie río ni MH 3 , "A Logical 
OtlcullJS I EinitlaiiCnt m the Idtiü OÍ NerVoiiS As ti vil V, beghls Xvítll iht 1 irtOSE .miLiúimiv gn.il 
imaginable, naiuely rhac ofwnirng. m McCuUoch's words., "a theory in tenns so general 
thar the crcations ofCod and mert almotf cxcmplify ifc" With a mixture ofnntations from 
Cansap, Russc/ll, and theír üwn inven,don. the audior* ^onght tu devise a suri oí logical 
l attiilus of ¿mmanencc: They expressed neumnal intenctions as propositioDaJ ñmcrions 
that, iej tum, cernid be expressed as ncunmal rnteraetiom* And thb im-ítní, Íííí, th.it to 
imdererami a given aspeei of che «rrvous systern st would be ujffkíent to eoneeive ¡i .1- 
.n embodiment of Uoolean algebra I lie material realrty ol sJimy brain matter ¡5 at be^ t a 
sloppy instan ti arion of puré and degant SWitcMtlg logic on t he (Plítooic) "instrumerits oi 
time," 11 iss entuept of embodied maihemattírs únplied k secwtd, tiiai lógica! notadons conld 
be Applied tbr any munber of usos - be tt to describe synaptcs or vacuum tobes, ^witchcs or 
311 k un p.sper Pitts and McCulloch s ideas were thiLs jble to serve sjmiiltaneously :lv ncuro- 
physioíogiLal, philosí'phiea!, and eompuier-teeb nica! concepta: concepls that opérate and 
[unction, tliat can explícate botli theoretical and pracricil enticies P and th.it cah be used 
both to modcl neurona! smistures as wcll as to eotistruci attiiact-. - exactly as John von 
Ncumajin r svith tliis l^sav in haiid, set out to construct digital computers. And this meant, 
dnrd. thar ifall neutoEial fuiictions couid be recorded ^ embodiments n\ Ih^cslI ¿ ak ulu^. n 
ss-ould probabíy ha ve to be admitted thar cvervtbing that can be kiiown couid be known 
iu and by nú¿im nflogical caIcuIus. Rpistemology' mcrged wuh psychology: Kant's synthctic 
íi pnhh became 1 circuí e and was thu^ no tonger .1 pureíy human matter. Or in other 
words: P^r cverv conceivablc thosughr. a nctwork couid líe devised that connccts ro it .1 ti id 
is thus .ible txi tiiink, whcrcby thc nnnd nr "spiric ’ 1 ( "Cdst ! ") suddenly tinds atselÉ tin thc 
engineerh de^k . 11 "IVÍmd im tonger goes more glrostly than a ghos|/ h .í^ M¡et 'ulloclt svroie. 


Hcim van Fi"A Nmr hv pheRdicnr; ¡^íúposil byll.v.F ” I-"' Bm-jubii 1 91 1 ;HvFA¡i. ke^inding 
tbr indühJLhii oí JnOdieF pirrM«i> E4^r/i¿nAiurí oí cmireptiisn oí úiv wniUJ, sre aho NiIcIas Luhimiifi, 
Íj^v c; P,b■ i, wr TTw f!oJifu afj'b/t Intnruuy, ujjbihtfrf h\ Jaseniy Güines (tJiimbridftc, MA: Hao'ard 
Uiiivmiiiy Pi«c I l íh¡7). 

EÍir TvJatiúuahip ul 1 cybernttía 10 dit- European wi^ntiÍÉL' aadicicvn. we Plcnnm^ Si himii^n, "Z^it 
a\i jv:npheri*s ZcjsLirum. Psychñlqgic ttnd Kybcmcrik.'" in C 7 / Kyhfrti «rt, 2; 1.11-52. 

Waircri McfiJuUoch urid WaÍTcr Fitcs. “A Lcmíu-i-I í~jL. üIlb írunuin-f ni i?í tEiir Ul-.ei L>r Ndvoia Accíxíev, 
hw/ifirii! of M*thfMútkaI tüophyíks 5 í 1 AS43¡I^ I l5-,Ví 

LbI y JC#y. ^Frnm Lógica! Neurons to p'rH'tn Euibcdimenih i*\ Míikí. Watricn McCulloch s ProjKt in 
NcuEoseiefwe ™ .Sn'rrw in Csnifiiart, H (2001 h 59 i -014. 

Fho l OtRqv nl rhis wís an eariy “cxpubii>n oí thc *pim frt¡m thc [^usfR^wg! -i™ iZéstrs 

4iMí iitn tkiíinmwnxkxñrfí], -- FnninfJi K«%\<* woiild Unt cj 3I rí. Acc. for in^m .■ Hchiur Fr^nL -. 
rcotirlts IBL lm Kyfcntfhií HPI.J Pbikuvphir: AfjffftirfriW tW CifU.'tdnÜ -I t í-jnrT PícitiiLipíiii' liit KvíiOr.M-JrL 
(bcrti..: DaMKktT íy Hizmbbt, l%hj. ]ÍJl: k Ft can be iiipposed thrt. Fy dic cod oí out ocntury, \...\ 
ibr 'hununitiH', whiríi by ihs-n wfll h:>vr been L modcmiícd , 1 will U charaírtcrizcd bv no lonpcr being 
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Wirh rhih Jecqmtmrtivc tnm, it w« tbought ihaí che hum.in h.ul become j spctiil M'it oE 
información machiné* and infonmtion ¡mehiriíri had the j¿ernTjl eoruept bchind 

j]J “communication. The human sdf appearcd ro be "cumputitiünilly l MitacmiErtT" mu 
Ml< lutloL'h's words), and thh i* bccau.se [be sdfm.it tmly nude ^rm 1 mí ift experiíiur* 
tbrough the (comcious} iminpuLmóii of ¿ymbok ir had ±Uo, mareüvrr, ensured th.it 
cxperíiMies* at jny smr Ltuild orily be nude posible hy nnans o! fche i LmcemsciauA; 
juiiiipuLitior ufsyitibck Mere j referente coiild he nudc h for tnstatsee, to J jraiA model 
of ihe psyche, wbivli wjs ¡based un the machine 

This ne\v + cognitive Vooccprion of rrun" in tenm oí lopicjJ curtum pussesved noí 
oiily the elejpnce oía micro- and tnacmscnpK-ally til M-ctic»d n ^ nmdeF *>f universal svmbu! 
mjnipuljtion; hm fot diis very neason, n ivas -lCko pertccdy compatible with i 'bode 
Shan non r s iiiforrnarion thcúry. which was likewisc bdwrd ontbe dien.il F : or, fr.j, tlu* 
l-.itt4.-r íuiictioned ivith binary openition^ Co de [entune thc t íiiinit or 313j*i.-• i Mi.it son, jusí jo 
M eCulloeh h F¡ abstraer ¡ynap&es kncw oníy "^l-pr-íKTthin^ 11 mndi;mio S,\anJ a Shanmm's 

iheory rc^idcdinlbmuticHi m a dm category bey.I utauto and encrgy - as iomethmn 

th^t cernid thus bu tr.mvmirtcd whHouC loss reganilw of the mat criáis [y nt its ínstame 
itot as MeCulbchs circuito cernid be iiiipfemt-mt-d. uithout ios*. m Hedí or metí! or 
SÜICC>[]. And j/jjf./, ir operjted with [he sjme smtistkal eveni pmklbilttles thal Míí 'ulhiL'h 
considered lo be neumlogirally reipcHisible for the po^büm oí i.nivcrxils 

{in the Ariítocclku sense), 

i!ld mformunon theury also enmesh ívñh tibí tontcpB of 
(tcdtack [Jiat Nflifen Wiener. Julián Bigclmv jrd Arturo IWtibluLib h.td dcvdopcd 
«ound tfw aoie tur,, m ffacir arricie “Behavwr. Purprae, ; Ln d TdpoJegy.-» For L, 
tlu- reieol^ , r ,' lwd,„, dur,/,,,.,, 

"• íl0 “ « L y ***** * .1 need for informaron. .SivtW. 

"If be ^ «ihcr have to be dampened ,nd „,^ U rvd u, rhvthm 

S rS™ " '" ,V tVfK ' ,,t th, " k "^ --■I—- -vr ( ,lnn K time 7 *fc# 

2&^ia¡aja5i£Si¡^ P r£.r..5* 

tle^nsíddlüündin^SimpfobentbbrukuHttowno^uu "" * thj *' ™ hl ' r 

cybemeti« is itseif abfc ts, h e pTO j u( , riv ,, , p ' r,b,t : tlu ‘ ‘TK*emofc^y ot 

Oí„ftt,„e e s rcpeatedly revolved aiotiml'the „ M ni"° ' U ' jlt re “ l " [hl ' Mac> 

Of “anaJog ,ind - .irounj tlu ir ■ , . , b ' ‘ s, S ,l| tn.¡íiit’e of the mineptc 

wliitli. tvrn thou^h fiindamcnt.il c„ the ctratea^ ^ h° P ‘ 11ld tht '’ r "mitli." 

--.. «js &r fr r *».. "i-..., 

VÍLr > ÍEpit discusión to the bst, eieh 


r„r.r^ru^^ri b rr?' . —e. 

(tttml by VaJtntmr l> a k¡,j i^t enL1 n| .nfofi.ution J11L 1 ¡ n tHn), ir ,ori P rr, ( L -..„ ■ 

”ST*—-- 

; ^ ^ 2? 
3.^ Níirbírt S.Vjcciír. J ti li.u'i Biedciw Ml - * 

fl ^‘#yífSa-nwltl(M«}. ls _2a ' ' TT '" r " t>SeTlblurth ' ''Heluvro,. Purpovr. ^ Tctrotojjy.*' 
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of rbe injny revucTmg neguíiaEiuns about the ¡tature of "analog" and "digital" brougbt 
tiew conceptual dichotomies to thc ¡nadacc; entropy venus iníomudon, cuntinuous versus 
discontinuo! m linear vmm cion linear. singular event versus repetítioiu probabihty venus 
mipnihahilfciy, tile real versus the syinboGc, naturc venus .mitad, md so im.' 1 Finally. 
whenever proponerte of the technicaJ efEkaey of the digital atened their views agaimf 
thosc who íbund pood reasoiu. có iiiipJenient walog or hybrid modclv v ' what was iri fací 
.it stjkc* wü che diseursíve ctTicacy of cybrrnetic% wlueh at one pornt had to be irnposed 
b\ curting otF onc of the speaker* I bus [he !J Sumniary" of the kst confernice dowi j 
pmm of coimec-tion with che íirsi conference's opening lecturc: "We considcred 1 uring's 
universal machine ¿k a l model‘ fbr brams F cmploying Pítis’ and McCuÜoch’s nEculus fbr 
achvíiy in nervous net^,’" 1 

* 

hi-ynnd being ver another aítruut to authropology, .di ot tbis was .ilso a phüosophkal and 
histórica] challenge of rhe highest order ■ a challenge tíut, as thc Cybernet¡c epistrm? 
began to sprcadn prompted a great de.il of concern throughout tbe nest deeadle. Martin 
3 k-sdegger. for imtmre, u ould prodaim rhe end ofphilmophy and. when pushed by lludolt 
Augstein\ questioníng, would ríame cybertietks as íes suceessor. ,h Im Irght ot the este ni 
to whieh cybcmctícs had fi-ustrated the relationship bet^ccn tlie natura] ai id the artificial, 
Gmibard Cdinther would claiin diat a bívalcnf m polyvaletit onbology, mi conjunctioTi with 
.i trivakut I i.i y 11 , i'at least), reprrwmttd tbe "rinde'" of Hegclún reflecbon mcuphysies.^ For 
Ámcdd Gchlcn. what would viarid our about cybcroebcs is its objeaiÍLcarion of the mi né 
or spifit ■; i ;■ j.í i), whkh secined to be syrmuymous wnli the perfcction of ttrhnolugy and 
the l.ist technicai sc.igv of human bkrory." Fot hb parí. Max Bettse would be taketi by iis 
coíidliacoTy H *phcrc ofcet-hnkal being/’ whieh is "more coniprehensivc than tbe sphere of 
thaí whieh v’.-.ls unce called lutnre hit spirit \( rtór}. |. .] T7rf *ü- irthiiiml rxiiíetue- to 

nic this secn'is to he thc mwt inipwg task of tomormw's philosophical antbropology. 
And Fierre Bcrtaus wonld predi ct: "The human beings who are integrjted intu diese 
appantuses uui.st necc^sarily bccoTiTe lUíÍctcui human beingv They síiII no longer fit the 
previ mis conccpt of "human 1 - TIll- i i lo catión oí human uy is a necessary jccomp-miment 
ro ihe riw of a¡ipar;i toces. |...j There will he a transir ion into ,i ncw and fourth furiii oí 
nuteriil otgantzatiot] - after thc mirser.Ll, plant, and anima! kingstoois wl|] come a kingdom 
m whieh thc human, thoügh adqiiicedly playmg a úgnilkaíit role in flus transition, wd] 
perhaps cnty be partictp.uing m a phenomenon whose implis^tioñs and eoiiscquenees 


34 Sí í h 1'i.is, ‘■‘ElcIctroncFilniTi und wcrbMcne ííoiie’: f.ur l£Ybc-mctm.Ktn í IkytHHílfcL- Jl- 1 ! I ,5iú.i[úJcli , 

3 i i dn«fcs/Dijpf4rf tkJrr Kwutmwm? Zwr Vu-ntie md úi.-íi r. - nnn f ínTíTjrJiodur^, L\i byjenr. 

ScbfüidT 3ncl Alí.'SJFidE’F &tJhnkc {Bickfdd; Ttatoenpe Zi.OJ}, .29.S-.llLl, 

35 The oamuih^t ctfíeiuJpr L>f che digna! JírhiS yon Nwmafln, who held the fdkiwiug |^'is¡i¡<iri: 

"1 duU lo .. tliL- hvisiii □rgjm'rns as if (ht-y w^ere purdy dlgiul automjta“ r ; qu-uted frftiii Ells jctkSe 

I Iil 1 tícneíáL jrid Líj^ícjI Tbcof) 1 ef AiJKhiiílll,^ in fierríirafÁítrJf^flisniJ rw firfíiJF'jií.r JTa- íh.\ i^r .Sjmtyu^iinw, 
■ d hy Lloyd A. Jel&eas |NeW York- W0ey T I95]] r 1-31. ji Hk 
M. Li «¡uppMcIly onlv luppened lmií ,■ cliut McOtáloch klc k ner^ry ec> inrrfrupc j discuwk»n rhe 
w&f[k ” hp. ncw now 1 " p. 1 9.3 icl d Lis voluinej. 

3? See p. 723 *n thR voLumc. 

3H¡ Maní» Hc^k^r. "Onlv ■> tk> d Oei íiave UC: Det Sp\r^ri\ In cerne w w.ih Mártiri Hodc^erm 
TTtf HñJiütn C<mfuw?,y I Cfitkdl ReaM. «í. ^ KichMd Wohn (CambHE^e, MA: MiT 3kese ÍW3}, 
91—llh (itíj^I. 3-«v MjHj ¡ j . Aker and John P. Capotó) 

34 íkrtth.ird ÜUIlEÍHf. r hr: Beti^5tíC\t\ etrr A^JiTrjVrVn. FlW .1 ^fil^dl yt drr J’ZjrTSi'rtrí’Jrt' (Kiefeld- Agí-. Verl.ig, 

1963). 

4l> Anuid r.fhleri. \kn rrj tÁe A x y qf TirM^y. it.i nd^ií by Lipscorab fNeW Y.irl:: Cotumbij 

L’mvL-mcy Presi, IVHüy 

43 Mis lh- r iu-, "Kybernecjt tnler die Ml-i. nk-climk cinet MMchi»e. H in Aw&iiM re Seknfien. l'J. by EJeabctb 
Wdthrt, 4 ved-. .¡VtuiTiían J B. M^íhr, ií'JWMf), 2:429-46 (ongm.dly pLit.Ei-.lied m 1951) 
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numerad hnn.’ M " U wtniJd be L-jsy to add further cumplo tu rlm W ofend and 

or umfying perspectivas. 

hi any t ase, Michcl Fuucaulf 1 * éhaous inuge cat'rmn kin^ 'Vniscd, likc a face drawii in 
>And .it ilu■ edge ní íhi' sea 11 lw a cybemetic preL'dei», thji as, a m. tenia t u hntMrii'iL bati* 
and a rcchmeaMiíscorica] dcrruM:*- 1 Kam\ '.taiaJyriL-s n( hnrtudc," ,w cordilla* m hoticauh's 
diagnosis, put ;lh end tu tht queden af ahsolutc know]ed^L" and jt the sanie mnv opened 
up jaHjther quejón - "’WhJt ts dar huiauraF". The cnticd project hdd bren attemplarn: 
to do away with ,m iltstshn tla.it cnuld not be dispelled, Kanr batí enripio ved his loiitcpí ní 
¡Ilusión ua define, jbnve all, the fuiictlüiiality oí L 'ta-anKi rndenia] ¿Ilusaou." which {unlikc 
‘‘lógica] illusion, fbr iiiscaaice) k uruvui dable and “natural'" .md wbich nuintaiiu ihe 
productiva torce oí rea-ion itselr', w The removal d' thc “transcendental ilíuskm” cnuld 
fhns onEy be jchievcd at the «epeme uf an "anthropoíógióal ¡ilusión," under whiw 
cotí di flora :í the human >LÍcnets had ptirporrcdly bren opeming cver once J In arder 
to uw philosophy Eriam ats "anthnopological sieepT flus Woüld require, in hun .mh\ 
estimado n, ara "upTwting oí anthmpokigy” - j redacta ver* of a “punried orm>logv 
or a radical ihougtiE ofbemg,"* The condiiion for embarkang on such a rctum to the 
beginnirtg tifphjlosophy wa.s, jt any rato, Ule end oí the human, arad ibas would enóil ihc, 
tulln%ving: no longtr Cread ng thc hiianan as thc stamug pniriE tbr aqv punim of math and 
nu bngerspeaking ofhis dominión or libcramna. R.nher. ir wnuld be net ^iry tü coftdutt 
a "counter-sdeticc” with which coquesuon ihc human scieiHvs. lo ukc inio acarón* rhctr 
posíáuitta, tu engage m íbmaaliziiig inflad of anthnapdogjaing, to demvstily iiutead of 
raiytimlupzc, aatd fitaally “to re fu ve lo think withnni inutaediatch tbtnknan th.it at jv nun 
wli o k rlniikaa!g.“ r 


Ir u uot tembjy ditfiL'uli to rccognizí- i., this die vt ry points uf departurt th.n drfmrd 
cybcrttíuci only two decides íarlwr. Cybemetiis, moreover, .u-nvjiod thr- dirm L |ock 
i nnt on thc k«is ot tbinking radie;.]h *ba vt »hiW p hi hur , Ithci hv 

[huikrají radi^Uy abo«Etcchnolo^. MeCulloch d^g,, of neumnA nc^.-.-ks l*yond thc 
discncuoii t ,i liutnans, i Machines, and sxinbr*; Wiuncr'xcnmmnnxp-.L c in r tl.c .-oí«„J UI J 
ttarjMiussHm üt íntonn.itHm m livmg engun»^ and machunV; nr Shanron x xnt.Mu :,l! v 

^.K-raicd bngirage w.th whid. to rmalyze bngm K c ittetl Jíe oll]v thc Hlm , prnI111TC , m 

üt ll>nl,J,ml,í4 ' jnd «fdíHisiiuiíí theori« att ,,rdL..Í r.j xxh.ch 

t ÍM» ¡w nr to dunk .n Knm of dtc htrr.un - k.thcr th ÍT1 be,n K a revean 

to lile L Jassical < 3 pwitmc p howevcr. the alí-cmompasiing approach oÑ vhcmcn^ introdiued 
a epoch aJtogcthcr, onc thaijdtcrrd thc order W1 1 

tl,e '' rd " Vr 111 such J ™t T rhat ir ^ ab lcd. t . rt r ™ 

cnscmblc oí pnemouneements to anpear within che r>,., , . ' . 

tfic grcatfst varicty oftWourws to fotrmiktc. syitcnmicallv thc oh - u 7"' “7 L 
wcnald ín.ikt' $tt¿h ptwmmmsm. Whenías befbre - im ntlí jí?* whlíh thry 

l-meN.iiru. or wttrli «TO tmited in the concern nr[| K . hun, m ;:r m ; I, ' K ' ’ thm ^ W Lfc - 

“ ^ 


42 IHurrc LÜeruüK. A« w _ j‘.j,vrJbw 4 iíí^r Bj - Vj , 

Mwtrkpscnxhtf (9 7^LLtfjt MN 2í j^ nMr |Jf / f " r Jl . :riJlHt Jfr 

t7«prjíhikre&, ¡%3) f ty'prscTipf, ' l ¡ Han, hüiKJ H^urg^Béi^ioffcr 

43 MiLhEtf’nucauU.'fin■ TJhJrr í-jr Thiuvi -\ 7l -i r J. , , P , 

3». ^ •*" A, ** tth * rJí — S.™ (N™ York; lOTfl», 

44 Inirrunud EÍJJIU. |?jr Olúinir ,.j Ji, rr ,. u. 

f^mbrid^ Univcnity 1va«), 3jj,-á7 ^ (,uycf ' anJ AU ' r,;l Wook (New Yi.k 

as Michtl FoucíuIi, íhWhh» n ¡ c Jf™,', .. . 

i Cambridge, MA; M|t (, 7 n n J| ^ KubíIUl N, Bto 4 Fiil Kart iinjí^ 

4 C, | v.üíLJuk. 77 hr CWrf iV 7 V^ Íf 34 , ‘ ^ 1 • P^bJivhed m I % | j 

4^ Ibid.. 3Hi242 







THE ACE OF CYBÉftNÉTICS 


If 

and tiredbacL And eme migfit ask, folio wing Fótica ul/s way tri chinking, how and where 
this ciew J "cfitieal” projccí of repta ring rile anriiropologicil ¡Ilusión would be ¡tt hkved 
ai tiic expende ot libimiting a cybemeiic Ulmion - sometbing tliat scoulJ also involvc j 
cbarige in rite retar ions oF power. At le¿vt three tunjectures come co mind, and diese will 
fornt che bdckground oí my Tínuri:^ to toLluwi 

First, thc coiwcpt of tnformation insists on tbere being j third quantity that is nritber 
iTiauér nút enetgy and rbac thus nndenmines rile dáchotomics of form and contení, processes 
and rcsults, *ubject and predícate. Ir ts simultaneo! idy concrete and absira-ct, physical and 
logk .il it exwts riimiltaneously in thc t?dd qf real jnd ideal reLations ofbciug, imium ¿íahir. 
This ¡s indicativo of The pecuHarity of eybernetic knowledge, which, within the rcalm ot 
the Science^ is dtuated in a position tbat difiere en tire] y tVoin the Ll pn?t:ariQii¡ine$s" N " ot thc 
human Sciences. It lia thcory ihat riso opérales, ctm explicaEcs botli theoretkri jitdpractkal 
cntidcSn dial fiincticms - m a cmielessly lugieri rrunncr and y ti tu ismnimerns of time i o 
the IMU- ofhum.ois and animáis , b«in tissiie and dígita] computen, -or deferís* systcim 
and LeleMsion iranKinitccrs, I bus ii ls perhaps possible to speak oí a new "cmpinco- 
mmsccndcníri duplication” - i.e., something thi.LC is knmvn and yet i> simuttaiietiuxly the 
etubling con di non of knowledge ¡tsdf- that may replace that oí the human but ss no Ira 
probletiuric ni doiügío, 

Sewntl y h-mng cybemeucs on switching algebra, Information, and teedback, which 
aceoídiiig lo McCuUoch would heneefurth serve é%s thc basis oí "aíl understanding of our 
world/'” ¡s probably just as pradnxicri as the universal er catión of the human in ,t]3 placea 
ai which ]t was v ahd ru scjisc a certun uon-basis ofknowledge. One would thus have 
tü ask: IT the human served tn lend unity to disparate histories, which bisEones -irc riiose 
th.n thc anthropoiogitally coiisimctcd human is no longer hclping along? And how is the 
rdarion ccniEgured betwecn "the' 1 qd^nieties and d»e respecüVL'ly singular eybcmctii 
enscnibh-s, which is no less mijusi lJiju fh<u bctween "che human and every indi vidual 
human being? 

nñfJ r the aij duopolo^caj íllumrn comíitcd in igtiornig che complex qf pinvei and 
kriowledgc involved witb creatinp rhe ver y nutiúit of LL the lium.m .ind iri covering np, by 
meaxks ofsdf-naturaliiing, the íact that tliís ts a producl oí ledinolugLes of power. [t would 
be wortlnvhile to investígate whether and when a *1 mi l lar rbeoretsc.il -hiít unnk place in 
t vk'mctici, For, despite -ill the talk oí tnr^icip. a singular visión, ihe Macv C-onícrcnet^. 
reñid med snrnewh^t Huid and wcre lutírL' eoncemed with qjestions than wirii eertainries. 
And despire all of the “applafid;"' work conducted by thc participanu;, iIiü coaferences scem 
tu ha vi: bcen e venes conecnied not with nidivsdisííl tbeones and individual afip.ua lusc ^ 
buc ratiier with the epUtumolügjes within which sueh tliings rsught Íh 1 invuntiated in the 
fine place. This efibrr to dcsign new orders oí knowlcdgt wiíhiu which hcterogemcou^ 
etcjucíiits. could Eentativdy be arranged and ¡ti which the borden could tematively be 
elimínateJ betwcen man and nature, oían and maLlairtc, stshjeet and objeet, psydw and 
tñtmr was referred to by MeCuUoch as an “exponmental epistenaolc-gy." U would be 
worth jsking whether, wlten, atid wdicrc íuch linmtal and íntegirativc thinking might have- 
taded ajid yieldcd to j trivial izing or náruralizing certitudc aimut a universal pnttern oí 
explarution aiid how experiments and instrumenta ni iglú likewive have t.i k eti turn^ to 
obscurc the «■ orre Lición betweeii power and knowledge rk1 


49 HoucjiJe, JV í "Htt TTlírijjí, 345. 

50 Set finnntunor U?w s dctmiiwn oí cjttwmerici - ¡rt hw book La Cybmrtíi^ (ParisL Prc^ 

UTiivüremiies de Frailee, L463) as Hi thí jrt of prewrving the fftecriwn™ víncúatir 

^1 Futí. .i-i ¡r. í’ke Ofdtt ttf 'I'bings. SI* 

Vi- p. 71 '> in [hit valome. 

53 On dvc *%duñon of Computer vLfliet tmm (he *káf drL-Wofcyfe«Beücs see iriustMCT 

Cm, Zuih srreFt der Fakuhjuu. Kybemeuk und ínlorni-rtik ah wiwmchaEth«:he Disriplinm,- m 

CylhTTirrM ícj‘fhfnwliíJti 2r 25.V-Í&2. 
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CLAU& PIAS 


h is uní djtificujt to idennfv, m che wüke cj'kybíniít ]^ 5 Lurly de^gm, the iirígiti* of chai 
diagnosis which eeeks to define: uur present society .ls ono of "knowledge/" '■míomiitiunf* 
or "comrol 11 - soetetics rh.it are distin^itished by "tiTnitfess postponenients," thac genérate 
"utidubtnry cüftcenccs, and w lióse ^«¡towdfnr fomis üfcoirmiumLatiori and mteoaton 
■'-in btdated back expliddy to cybcrrierLc*. Fot. accorJing to í yotard* yo.sttrtí>Jrm fcrjivi'fotr- 
is tharavierized hy 11 prófclem % of cYsnimiiii ¡catión and eybemerks. módem [beoríes of 
;lI yí-hni and Information, c lj nipntvrs jnd [he ir languagcs. próbloim nf tninsbtioo .and the 
*r*T<h for eomparibilicy amoog Computer bngiugcs* pmblenu uf infbmutiüii sturage and 
data biiiks, telemjrics and chu perfeaion of ititelligcnr icrniinjís/^ 

hi an oven bnuder eontcxt» che quesüon of ihe futuro itself proved to be otie of che 
^rcatcst dialleit^n posod by .i tutu re worid, For, under the cybertieric ^ o.ubiions of a 
noii dotumiimme tdeology, and as rhc many popular r^reumurions of édiernctn-s have 
lrnig asAiirod lis, ihe prevailing reJirioris bctwt-cn tomporality and che hitur,- .. mí be highk 
peculiar. The actempf to aUgu the 'phyned ñmcckming of the Jiving individua!" wiih th¿t 
ofrho Wr cnmniiinteatkm machines: 1 ( m Wirner\ irruís) imnared a «t of problema 
tbat ojti he likmed to lifting a fuüghv» of water to one’s moutb For whoever (»r wtureverí 
migbt be doing the lifting is no kiugcr the Cmnian «áivfc hiI m- . t w íth tts i &mmfx oí 
wilifiil jets and uonscqil enees btit is ralher a seque rice o í ' v r e.i I -1111 ie ’' dala and < -lien bth irn 
conceming .i p-ith lo che moutb in which rase che mouth wiH .dw av- alre.tdy have bren ¡he 
hmire of the gjus. In order to ermm- Cfut lilis take* place, íarget-nnam-d admstllUil* oí 
rnonon are reqiined. and tor diese n k detisive ai which distariccv compansiins an- mide 
herween prescni and fucure vahe* and how drastic^lv the mono* nceds m be . oneeied h 
ls decisiva ; m Bhort - to knosv how the ^ünstraints" ofthe have i ( , be me iiuied 

í°/ 3JC V MI T LÍ L 1 ' ÍÉ n h " n tdback " tíJO dr ^ ,r i>r this Wall Irad to -Vbmsy 

btih3Vlor ' 3lu tE ^ nk Pivuwly mi aecount of the motion ihat ls p gt in place 

Ln preven che spiflmg iLselh and che w lióle pmeess will enu, , W e of osnlLmonthat 
L -an otherw 1 ^ only be observed en experimental enndiciom wich mi breas sufFering fnmi 


so-cihed M inrenrion tremors."^ 

íuch "tjrgel-orienced" aciinns be come inore and 


vluestimt doC's rtot stand itill. A ait tli.tr wants to eatch a tleei 


Ulorc eompliejted if the t,ir>;e[ m 


P'^cc Whe re .he mouse pr^entlv »bw «therto wIkt, . iJ "Zl 7 T' ? 1 

to* ^ tof. mou*. Wh,,,,,r M .W do V \ , L-' m .T [,,VV ,ri 

to* CV^V, r.^ of hk rnemy , r ,d in.^r ^7 «T ^ U - ^ 
Kmcloii. The magic word for i|| of thia was oí'emir ■ -■ . j- , ■ ' í 11 m iís ^ ture 

predicción improve with iaenúed amounts of dat. flt ^^ nE 

*«. „ , me ,«, hr 


54 C;¡1El> ÍJdíLiiMj, "bosesenní nm die Wmh,* ..rr 

hy ím^ Síeman ftd Ti^^thy íChidn^er- m'V jJ,íi ** 

T»f CmriMjf ,if AM-Murúf .Wiy; I I ... Vl .' Hl. ..i 11 | , 13 , t . j, [ )iltur | j tl .|| 

AJj:.. Touiajnf, Ümmr ,Ar ^fjnr; Sm rí 7W = ' A “ lN, ' w Vu,k 

IMinlie,ipil],,: Univrnicy of Minnen.ifi Pt™ 1 ,^^. ’ rrJ, M - rni | tf,uisl.jtfd hy Mvnu (bodiiih 

filJf J ’ tt ^'^"rfjpifií Jira ¡New Yí.i-Ií: VíIituí ’í^r rít ’ ílrl<t1, 'Pnh .i,;,-, .imrm.i ■ 

ann-conmiunú n^, iec Ritlunl Birt, rM l ÍJn '„,' m ,h, ‘ P»wn4#«n4 ^ ... 

I iJ’ÍLJyi' íLiHldiin; PJutL), 2m7J .37-^3 "T “'WH'.o /-nj r n íhíir*.^ (|1 ,f, r 

...- 

r— (ie.„dv Jn 

m " VertK " [ '- thjl «W in ^enjuní^ vmh vnluiiijir. 







THE AGE OF C.Y0 E 1 \Ci 


Jl 

ot LarsumuiLL-ítúin .Liiti COUtn)] are in place. would iIh j^ already have been niet.'' I'he 
tense ofcybemeEi^ would thus be soxnething like tjie rumie partea: EvervEhíng w¡U have 
been.* 18 

fhe sí^ntlu jTK r oíeybemetieii (jihJ tiius. j]*o ofthe Mae y Gorsferetiees) fot che present 
pcrfojtps lies in Míe qucsiion of the present icsdl; that i*. in a ncw and cybcmctic order 
of tune, h i* perhaps .i 1 - problema Nl: (ii nc'ít pa nados: k;.al) as ]t is to refleet abiíiil Lóday \ 
digital cultures beeause k ts tile cybemerie ensembks of dimita] media rhemsclvcs that 
hm timdainenully reconstruoed the catcgory oftlic present. Tbey form the ‘'bL;ts," the 
diKEoittiin, or the scheñiACiHni rh.Lt fus always cooperated in the concept oí che "presenr.” ií 
one ■. .ir i’J lo idertúfy j signatura femtre oí the clcctronic worlcL it would probübly be that 
irs pren-nt is charactmzcd pncósdy by art ^ oí presentncss - by a sort oí “jbsnlutkm 
uf dic presi-m 11 bu Rubert Munjk words), by tile cybemcíie cnsetrsbJcs of digital media 
that consolídate everything i uro themselvcs and in which nóthin|c beínre our toud pri^ni 
aitually rounts as thr prcscnl,™ 

One couíd disuush tíos by observing chai niodemity, ever since the transitionq] period 
around lfM)U (lleitlhaft Kosdlctk’s "saddlc age"), h.is Ereated the presen! JS tiie pirint .it 
whieb rime breóme* retlexive and .it whtch ihere ls no lemger any separuion between 
observación and motion. I’he rapeatedJy proclaimcd “fiíturrf' ni digital cultures would 
ihen srill belongto the ragisterofdlis temporal nneniatiuii, which regarás the presentas the 
decisive poiut oí transición between the pa*t and atn (oper) fu ture, Convcncly» howcvcr, 
one could aho ask whetbei tins temporal structure thi-% chrorinLape - stll] poisesses 
.ii i v validitv or whether U has nnt (over tlie coutse ot the devdopnteM oí cybemetic 
episteittologyj bren rcpbeed by sotnething emirely diflñrent^ 1 

Htstoricdly. eybemetics gúned sipiiáeaxacc troTii lite fací thit lea systetns of goveruance 
and contal - regaidlcss or whether dnnkitig gbsses, niiú.\ or airptanc* a re .,ir stakc 
scitm-J ieí be higbly seaJable ai unprecedented levds and at eortlmg to enurety new 
standards lits proponeíie* could h.irdíy concebí tbeir opümism ibíutt this). En real-tinte 
sytttTTis wifh appropnitte fecdktk met hamsins, Norbert Wiener himselí betieved to have 
nrcogtiked wliat had htfíi miisuig froni typieal t-Htií [L3 l:s of soctety. A soeiery without 
fbedhack h. iimply enougb^ "^rt ideal hdil by many Imstísh.. Strong Mcn in Í-Susiriess, and 
Covemineilt,’" The flirt!re task of eyEiernuties would tbus be t.n mst.ilL suL'h ti 

Rpvvemtt in the rralm of pobius and eü inodel fhem ¿ccording tu srjre-ot rhc an tcchnieal 
sysiems. "Non-detemiinistic teleology’' bet-aote a tnagie expression that Ird *ome to 
hclievi- t3i.it they con Id define goaJs, introduce ii System, ^inJ ihrt] svalk avvay ffoni ir all 
witb [lie rxpuit.itton tji.it tliL'ir desired resulfcs wmild necessanly come 10 be ' 

Ebis rcdeimiiion of the témpora] rctaüuns and powcr principie* oí control, wíiteh 
cybfitmetics sn.pposedly ackrpccd (in its own way) írom the elassieal .ntc oí srarecrafr. 
represented :l chance to test the rcJtabihíy r ot‘ the látese media tccbnülogy- s The only 
way to run tile ctimplex -.oejery or' tbc socond hall of the rwentieth L-entury , as Roben 
Theulnld noted m I9tó + H 'is ro nse the Computer.'' ‘ And PiL-rre Berraux prendaimed in 

7- KmtI SteinbüLE l, ívj k w pn^mnitieTt: J. : b.T iko I ’m^Ti jíhícrt GttfRk í.':ifr ja Jet <rf£emi>art mui sw Jcr 
Xnhitwft i .iMvüí i\^€f\iíkít ihh,"/'' (S-iuiiLMir. UVA, l'í^K), fri I. 

^ Peirt Bnotc, * L Uncermincy in Grarttmar/The Gnmmár efUlKÉffidnn*: Scune Kí-inaíks <m lIll- Flliutl- 
l^rk-Lí," in mm S iem t* OtmptMtiowI Scieneti Studir* m áv History ifCfimputh# and /tí htfutntf ju 
. vjít.vi-j. id. by Gahnílp‘Gr^ncclsbenÉfer (¡¿iinch: duphaDK, 2íl1 l!s -IO¡-2íi 

H^n. C *ítj ít r. JLj¡~ JiS/fíJ. .1 J'i 'pfJi\ Jf^wrc Zuda manta íüerbn: Merve, 

Háfi^-ULrtfh Gurtlbirrli!. ftow Hr^iJ Present Frmr .¿«i {wrmm^Tdry Cuiiutr í'Nch- York- Cnlutnbia 
UiLlvml^s , 3014)'. 

NínlLiL'rT Wkcht, W /Yranuri E ’s¿- üf HuntM &ei^. 1^- 
f>2 Sfí l'i'ter GaíksfHi. " T in: Oisiolo^v c>r the bneniv: Niarbert ^'lí.'net af*í| th*’ t .yin- mu- tic Visten. Crt/j/jJ 
*Bfuwr 21 (1^4). 27X-i ft. 

Vichen ThfohiJid "Cybemnries ihe Pro^ems of SiHial KrL^mi^uon." m Snñil n/ 

CffcmtíLi.itd. by ChaÍEn K. Dediert CLondon LFhmatttY nfNcrtie Bame 3 l >-rY>, lu 
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claus pías 


1963: "WJthin thd spm oí kil( j Luniurv, che 'ínL-il nuL te>ted r meihods ni ^ovínunftií 
could not jvüid nvo wnrJd wars and corintios onher vv.it> üf varimui mjEcs with more th^ni 
fifry mi Ilion «su-altics. )..,] A E-reiul] expresión is appropmrc m thii regard: jpttrHfntrr, r’&i 
prétvtr. T he art üí govi: matice lk rbe arf ot ptvdictiun. Por hununt* howrvei - i'or their 
organic aiid ¿rereW way of tlmiking, íbr thinking rli.it involvió wortb - the dimensión 
of che fu ture is dafficuh to eomprehend. Tin'- s^ becauM? n i\ ñor possible ídr che hrjin 
rí> ovcrsee h aJI Jt unce» the colinden elemente clut influente wli.it i> hjppenmg. | .] 
fhis unformime face can be remedied by ítial: Lines. 3 mi comineed ih.it che íutwe wjll 
bcleíns to thosé groups of peopk vvlm are iírsr to recogí mee dcarly thar ihe tnosi prolitabli- 
inveítmencí tlicy can maktr wül be in the 'projeetimís. 1 turfeasts, and tcrhmcai predicción* 
t]iat ■.-a ri tully be redi ¡te J with the help of líovcminen t-mn thinking micrhínei/^* 

Ahove all h rile lasonglcgacy of cybcmetic-s is predvcly tbis phafit-wmatk exce%s tif&ith 
in pining control over Lite ftiturc by yieJdmg, in a rargeted nianner + control over torne 
" r its ^pem I >uring the Coid Wár, delegated hnrncodymtTm * cerned to be mir bc*t 
ch **f fo ' urvive J threitening iüture of tiud«r war =ütd Toulicarijmjsm. oveipopulatíofi. 
pntFutioii. md the dcplítíOrt of resourtes. When Jay Fom^itr, an cítperr m cjriy-wjnimj- 
systems, d«igncd simdation modeh fbr h.s bwk Watt Bynmaa, the ng-ugging and 
fualaLmg cuivft feprrra-nting natura capital nivestmeni. pupuUlon siac. pollution, and 
” il jk rcsou . fCn w * metl tm| y *»» rtler «n an 'intención cix-mot" nf the política]. to ilu- 
tecdback - citJnT too much or um littie, too carly or too iait- - mvolved wuh the pursun 
t>t a goal btit the mechaniím of Lüncmllíng die future by punuing goal* wat itself no 
lojiger Ci’llcd mto qurcaon. The main coiilloi wat mther that, aecurdinu to fotmier. 
ihu nunían n.md is notadapted to mteipret how social .systenis bdilWt.*^ In ..tl„ r i^ord*, 
our nuiliii are not able tn reeognize the Windows of tune dunng which investment and 

hf T"t r l<> T : in íbr 11 ^ !Vt ' n to flrhicved me re>idt of 

^Id itl T ,T T COmp,C5í md d » mmií ' '™ L '™ - who« ■■workl.iad” 

a ul arTn ^ Tf'^ T 0,1 ‘ uut «“ove .til ’inttntion. jud&mm. 

r ? ' ^ tku [llL ‘ Llft " r ■“« "reOíobk- J tí k-l to the 

nctíforTtón T^T 1 ÜT° S 5 *™ heh:,Vl(,r -. Th «‘' ‘mainly b, no 

ontlJÍA™ ^ “ lf fouId ^em rhi,,^ mote eíLively 

¡^í^ai^vs 

to determine whkh serlesofdata would he esvirv tor ....t T ' .. ■ r ? 3íll ' T . ,n ll ‘‘ vl "* i 

fhe case of Fomestcr's mtideh of tvsfem tlviv.i.n ¡ ' ■ l K siu.c«sfiil pnedictions. In 

tbeir rdatiom md fredbacb W. bheuí.T- t h BCIKL WCIt 'nvested m %iring out 

sorts - would be needed. Aecorditii^ tn t h ■ k . ' ¡110 ^ c ^ ,llJ ” of diflbrnt 

lleer (writíU); llkewne aromid 107rV, eje tmif hK flt1 ^ ,,lil|a l íirln,;tit thCOÓH Stafford 

^ •* - dcs y , isSisrrrs* w, - u u h **'»■— 

.iKc of real-timiL- mnh-td 11 _ n L ,■, rder lü make a transición meo 211 

data {the 

L'prcsencatión would sitnpEy 


age of “reaj-time control f’ iniü til 

■™ *“■ “ ■«»«—«íí.zr:rss 


- ".—a. t . 1Md , . 
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no longet be pan ofihe eqmtion. Thtis cybemedc garvemmcnt - and chis much was cíear 
Ítoth the bcginning — Wüuld nol only alkr# thc nodcn dfttitelpod to ennuhle; it woüld 
. l l ■■ ■;: nm tu L'luriLiucu tlie borders of rile politied by basing die pian tice oí go ve man ce on 
m extensiva undnlating regís try and on at wift t o knowledge rh ardeos not ncglcrt any .ira 
íA pnqnsry and wbose interese* never magnate.** 

Perhaps die end oí ideolcgy, as fonmilated Lindcr cyberDftic condición*. rcmains 
indebted lo Cari Schmtt’s diagnosis concerní ng the dis^btjon oí cLissicrd distiiiL tiorsH 
jml thc "hiL-.ikJov. n of ,iJI conceptual áxes." W bureas S di mi ti. howevci. responded to 
the decrease of poli ocal differenftatioii wich a theoretieal defense oí sovereign .indi ti mies 
mil bv undcrscori tlg int^nsive disrim-tionH Hgdi as fnértd and loe, eybemetics en di un-o d 
fbrms af control at govemnietii that were based less on individuáis, institunons, and legal 
cnciries chati chey were on üpproachíng thc questrón ot polideaJ pnwer in terms ot ,i 
dirttise opcr.idon.al tield of mnlietts, seen.irms, .nid teedbacL andl oh developing processes 
of incessirú marciloring .LiLid jssessment/ 1 ' So it is chat not only thc issucs invnlvcd with 
ch.ingíiig the mentaiicy ot' govemnient but also diwussions tanceming die ksue oí the 
mudem temporil order (and thus the issue of ilie opemíoss oí the futurc) have to be 
considered m ttghi oí the l ybcmetics ofehe ÍS&fJs and IWJg, thc arehaeniogy oí ivhich is 
Mimiltancously that of our presen! day. 

Jnst such an atreinpt at interpretanoti was undertakcn, ntMiiy rwcnty-íivc ycars ago, by 
Vilém Flusser. ' If. according to Flusser, diere rally is .i network oí eybetnerie machines 
[Jijl vhare teedback with onc andlher, tfi.it behave adapcivcly jnd process malfunction* 
independently, and th.n allow — by means of what wc now i ;iU "hig d¡it,L " - the data 
tTacci of subjeets io be coofiated with thc predierion oí fnrnis ot iobjecciivation, dien 
lii l' Fe Linón betwcen what ^ -and what ou[pit to be eollapse^ along with tbs' ehrenoeq-pe 
of modetiiity ,icní it^ uIlm mf jei upen futurc. Likc orher tfnnkern bcfbne jnd after him, 
Fkücr retened to thk situatiun as “post-his.tof>-‘ L Wtdiin thss temporal order, according 
to Jies diagnosis, there e-m íbr Lngtcal reasom no longer bL 1 ,my .uginiu'in, inLiqii^, or 
iiivThiiiií poLiMi .il in ilie moderti sense. Wbcrea^ che modern iubject h eonsütuted m the 
pn-^m ds i tiran iuioru! poiní beCwecn thc past and the fu ture, .lLS thar rcmainn aet iirding 
to Huwt, ni Itghc oí the dominante of a eybemcdc rcmpara-l order, .iré vanous rypes oí 
tunctionmg wLtbm “.ippar^ituses 1 ’: fnnerioruries, pcuplé nt despaje, tcchiioerats, ti , irí>ri < ¡ts 1 
etivlnciinnentalssts (en;.) are -uci.il typrs uf a present íhai becoming inrreasin^ly frjyed on 
actOLiJit i :«1 predicción .ind ícedback. 


Froni its beginnings, cybcmcties wfo less a djsciplin.iry m Ílmh u cban j general mcthodology 
oí acción. To ibis ■. .ni be ¿crribuEEd at least two eonsequcnccs ch-it have, in tum, deeply 
inseríbed themselves amo rbe htstoni , lU cho.se tJieortes with wlikh we are now attempting 
tn undentand thc present .n pn' cnt tbac itself has ttsnlted from rhc resounding sneccss 
of Lybc rneties. 

che one liaud, sribilily could no Icmger be assunicd to be the essentia] core of 
thnt wlitL-h exisis {drii Seiendr); ít r.ithcr bad co be underslood as a problem. to be volved 
eojin.Liitfv, of iommunicating fccdbaek sysCcnis. As regard^ scientitie agendas, ihb meam 
Chat l ausálity fuil to he euibedded. in 3 non-u EiLotcgie.il manner, meo jystcmic catcgones 

Scf hifii Medio?, (ífnTiiiiJViVuri-!'-.'' Ffíhfwivjíy añd fttfííÚa iri 'iI i'ítiJ r ■ Chiit (Cansbmlgff. MA- 
MÍT Pro, ¿lili Cb«i Plí-l, ,J 31ei Auttng; Kyhemeok und ILcvduijon in Chile." in M'aí«w ¿írr 
•WidiVn, fd. bv Dhikl-J íÍÉTchrajíin and M.irku? Seiuli'(Zunrb: diaph.ino. 2004). 1it1-?i4 
i' 1 - 1 Vre MU he! LúülíliJe. .Smfí-íy Musí £tf LkfmJnl. Ucntm «n J-'ií- CcJtfjpr di- Itjtut, t97f-7h, íiaiubsed. L". 
D*v\d Mircy {New Verk: rtcador, 2i « Vi: Jj^hü^ nonn-Joc et ,il i-di.. Zur C*eneM kcpuUsiw 
■•InjdfJkSir un Mithfi Füuamlt (Manz; DcoWn, 1^4). 

Vü«n ftüwr. cransljiiíd by Nmv Ann Rmh (MntncapíiLis: üniversrty of Nhm**ót* 

l'^l); OEjgm.ilty puflií-Jifd as GfJdffli I 'rrtiidf rittiff fOÜBíkJorf EScillinajici, t'tyítj. 

7! F1ui4ct. t!iíjfin-r; t and 35—36. 
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ot ].Hiq>L]M’. : Sut il ha? bren fhe concern of systrtiH lAíwy* which is closfly iffiliited wtth 
cybcmetic epistemoI ■ i gy 11 i fac i. *ysce¡ 1is iltetiry can he m tdm u hh! rli e re**til of .t di % 3 -m ■ «ti 
of labor beiwert] chuse who consmict sy^tems .mri ihosc whu derribe che m - xs .« produce 
oe the Hep^r.itinn bctwccn ñinccioíiitig tur ihr salce ol Jcscnptinn and rhc descripción vi 
fLuicÉjonjng, though eaeli is ha-sed on che same epistemológica] {hunda tion 

On the ocber hand, clic possibüiry emerged of a Jlócati ng aaiotss lo s^ans, iIue ls ? 
ot oiganizing, de le gatin^ ur augriirntmg them as nerwurks uí mure or Jo* "inrelligcm” 
componen!* üí human* and machines. Such has been che concern of flíícr-Fifiuvri' dnvry. 
whicb owei it* recent prominente to the rceed co reexamine "tbings" jrcet che craze of 
postmodern theory bad come toan end. As a "ucak theory, ic arreinpLs tu gam strengíh bv 
dcscribing che eonimon crigin* ofknmx-ledge aEid history thrmigh luí man and non-humara 
euíopoitcnts, Akhougb ii adniittedh' tu rcconcilc realtsm and i im se mecí visan., ie is 

pro tic lo rdushing aspeces of cybemeiat epotemologs dajt h .irl ¡ilreadv bren known i.md 
ofen kr more eomprebeimvely so) by rhc cybernetici'sts íhcimrlves. 

Boeirot tlíese* tbcoreticaJ traditioirs coitld prrh.ip* be undrrstochi as a re.iL caon tu ¡or ¡i% x 
rc-sult ofl .1 tí so ot system-oricnted seienees iii the Wikt otVyb^neiks* tuce *a in the l95lk 
iiid I J’íjI b. J.K-st ription ,itid design the aiuEysis and synthctis ot s-ystenis has't* - sincc 
gone tund jn lund, rc^rdless nf cln 6ct that, fbfl&Wiílg an early mtoFdiscrp luiarc phaw* 
[hey have bren dividud bctween diderent imivcrvits Ñu ulnes, The mudy oí'thc bchaviur 
oí cytsemedc syseems fabo m ihv sense af MeCIulloLb's t V-xpeniiii-nUÍ t'pii^oinkw") thrn 
proeeeded with 4 *ort of episrcmologicaj modcsty thic vE.uids iri esiolrast co lis cLmau til 
UEiiveríuJ válidlty. AbraJiaio Moles, lor inscanee B rnade thc follonara^ remarkv in 195^ “TJiis 
pnnctpk analogyl 3 ¡bm c> bemeocs co he defined as i The 

.endeavored to desenbc the World tohn.^4 Science oí ¿he cwetmrdi 

.etmip- wiU .Ihtvc aU be thc Science oí modds [...[ As soon as « i* ¿ble to eqmmict such 
a niodd. l yfcenn i ils will he able tn anssver che 4 ucsóoti [of wiut sojneibir^ ,1 

In litas sense. Che ongomg creaid co creare Computer smmlations c.l.i be re^rded as uiu 
Oí die anosc ««tant ^-^itlcdlistoncaJ fcgsiri« of cybcmerivv ac kvs ( lo the extern 
Chat Hich .imalataons ami i« innute. fortín: purtws ofcupcnmciChon. dar behav.or o! 

ÍSJ" S; * 7 ¿ 7 Z; Jü,eph C - K 1 "¡ tí,ik ' J P jm ri Pi i« .T. the M i<:y (:m.frrvr,c«. 

tLKLd as ,.LrJ> .« 1 Jfi 7 thac Computer Simubnon svtmld brin- abour L m,, ,.,^3, m ,k, 

Iisit>r>- iir Science, onc wh«s« inagnitiitle would «rqeal diet Achieved úl i.ivcm „í 
che priuting prt-ss. Computer simulación-; have since becoim- thi- i 

*r *"" t ; ,k r r ,,r ■"* >—...l .' st:;;:;’;,: 

v X p^nt,l ai bum ot enjsinecring and t],c n.ti.nl 
minie 2 VLienccs, liny llave intlliemvd thc 
u! ñlobaiiícd siicieties. 71 

*• p** f ™ *ciíí tu» dl ““ L ‘ J ‘ b ™- • 

~ *' p ' o ‘ i, “' tío " ° fr “ - i- «• iJU. 

72 Luh| ™ n ". ttf -Jrf . f j¡ t F .. 

fTübLHgpnr MohT. Imj, IQ 7 -try ^ rj|11 ' 1 |i|WT ir .v^^mcn 

7 J Abn^hyrn A. Moks. *is¡ c Kvbárn^nL . u , . 

rfri Zrjí.nfirj,. Ln ví)t , 'Trmh'' ^" m -íhw Mt«/ . 4 u».mifn'ri 

Vilrádnr hkii). '' urt ■" 11 M imr Lintpen, —f-0}, 7 'f-K ¡(nnil 

7-1 Sff. ñ.r nunifilt. Evdyi, | tíJi Ke|]« "Modck t¡, i 
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^t.V 198 - 2 ISÍ P ÍU | N. F,k VJr H, ^ | ' ^ “l'Hit+unli 
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enjoycd its first success), The nictaphonr;)Í portento ría y have chmged; after tile tbaw 
oí che i 'oíd ^‘ar h thc fea: oí i coid nuclear wintef m.Ly have given way fo thc fcar oí" an 
Lcicax .inra^ly wamier pianct. The sitúa dosis are comparable» liove ver, lm rlm both ot’therr 
miíiated izomputet-based and tranmationa] effortH lo forcear global scenarios H to “think cíllí 
iuithinkablc'' brtwccn sííctkc and Science ficción,'-' and tiniLly co mudify frmirc behavior 
tor the sakc ut ijrvidiufl .1 n event. 

Clima te research ]S espec Lilly rture worthy iq t h L*-. regard becauscp as J ha ve wriiten 
ekewhcTL j , " hardly ,iny orbes - dosnain oí knowledge is epútemoltsgtcitly so depender r on 
thc histórica! sure of hardware and software; on rhc observable Icaps m quality enabled 
by sheer compuáng power but alvo on a historv oí software m whc^c mil bous oí lines 
oí poork documentad or umboimetited code liase sedmientcd archaeologicai Liyers 
ot scienufiL thinkiqg rh.it» tur good rmsoii. cannot be touched or rewritten but mere! y 
espanded and globalíy iLuiJardi^t d and eertified. 

Thus hir rhe roudnes of critique tuve been a: a loss to iddrevs tlur which altemitive 
worids (and eh )1 mere prognove*, for iiisfcince) mi¡^ht yicld to gnidr our behavior and self- 
penepdoTi The conmuon redo: of dtmg che "constmctedness 11 oí knovlcdgc lí-hjevcíi 
titile ]ti tlik reprd H for ir faih to Eakc inte? account niiiy activity that íakes place m sceturios 
ihar are conscious oi [heir own cunstrLicm-ivin (widi respert to pflramctcrizatiün, for 
invtancc) And the criterioit of fjkiiiabihty cspftuvcd by ciáis l cal veieriüfk edues is ríen 
meiely íor rcasons oícapacity btit for systemadc reasons as weU -simply not practicable in 
íhis case be* anu- ir is imponible to cxpcrinicrit wirh the elimine as an objert of sricnce and 
becartse the scietscev in quemen are dwnÉffiV meapabie of recenscroctiiig ihat which ¡i 
being processed by their software. 

Chiven their episreniologival status» potcnrial di ñute xceruntis are rhus an esample of 
tlut which is causing the afóreitientioiied Lransfbn tunen of thc módem temporal redime, 
Out üt fruiré possibilmes (once regarded by modemity vimply as "different ti mires”) anse 
polcntia! actualiiries fVeilher wb if was nor wh.it ccmlii or ought tu happen» hut rather 
more and inore exdmivdy svhai "¡s to be expeeted,” serves today as the anthoritatíve basis 
ni krinwlcdgc siipportini; jm iininterrupted Éccdback loop between thc pasi (vnli-dation), 
ihe preseut i’.íí rn>n). and thc ti mi re (ternarios). And dte pmbleEns at stake are made eso le^ 
leal hy ihe ¡áct tliat ihey v .ira he related to their media -hístoncdl foundation, to thc ir very 
predicubilit) 1 . 

Et. ni the mean time, seiiotis climatologisls ha ve po$tulated a nevs^ eosmokygy its order 
to be able to expkin our behavior ciei a global level, then this h simultaneously k as lar as 
knowlcdge as corseemed, :l departo re bm modemi ty'5 conccpt of transpareney tmm a 
wrt of 4-ybcmctic blackboxing thit puc an end to hermetseutu s and che Etiltghtetim^nt 
whilr al^tí tmabUng such approacbe^ as tedinical discourse ¡tnalysis (Fricdridi Kittlcrk 
dccon^rrucduii (Dcrrida). or üptenü tlieoty fNikías 1 nhm.mn), On acconnt oí irs 
inconimertóunbility , tlie legitimation strategy of cómpntet-siisiiilated scenartos would be 
tar bvtter suited to che premodem pol Ética l registcr of sovereignty; to some extern, it ]% 
.i new ■íidii.f r.iyj^f rh.it disdoíes evcrythiug (ltierjlly: "open source") and yet L.innot be 
betnyed In thc place r'nrmerK en cupied by the wasdoiil (pr whiin) ofthe ntler, vs btch, as 
an unbeuayable secrut, was protecred by ,i nictaphysieal Lmit to knowlcdgt\ diere is now 
data procesiing» which has drawn .i ncw Iíehií tu demárcate rh.it whieh is t. unsnturivdy 
CVasive on accoum of bs'ing sccrctivc act/oiding to its (now htyjily techtiical) “nature." 
T he cybL-n>ctie epmemology of fimetionah systciruc iiralogies asid its inipJemcntadon m 
thc Jiglu] media of Computer ssmulation ha ve r^dtcalizcd rhe fact th.it niodenaity always 


ó F.v.i Hí?n-. Zuluri^V ít¿‘- Í^T.inkÍLLrt jjii M.iüM S FistíJieJ, 2tn4) 

■ ii Claui, l'usaníl T. 111 > • • i "TTmdspíftiir und íiehcssnE 3 iii. ,r Zriixhrifi ñt fCiiiümpiMerutkjifriM 

m-t?. 

?7 1 Die fíkn'riur áet wjhiphnttlühi'tt Redil,it (FriiiJcfurt am Main: Suhrkimp. 
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Operaied un ihe ofínsuflkicm critiral hmnvIeJ^e iü j uppsng poiru n which its mvn 
projcct ha* bccnmc dubioufw 

Ultimately, modcruity had rcndcrd the eQftnioíogrea] IcptiniiiiííOJi oí the secirí 
uxpendable by uükíng ti seem a* rhuugh die {upen) tu cure would hencelonh be imrrrtam. 
Ir had chn* tTansplíinccd, m a Kiist, rhe unbctTayahli- m;i rer nt sovcreignn unto n me uní Ir. % 
Ver Lii light ofeybemerk epLvtemology. ¿i expresad fur mvLirut m dimite seeuanov wí 
■ iré poRKÍbk eyewitncssts to a grand recon^truciion üf che eulrurjl and uieio-rei'hniijl 
nctwork of Chis sanie modernity, wherehy die queniinn now loornmg over li* ]% rhaé ot" 
j hlw uRíTFPi^?r, of a limrcionj! setTcl of digital culrures rliar Uke the basa of sovercignty 
or the notion o\ the future befare ir) dees ñor need lo be kept h-ott Wcause it i* limpb 
i ncoin mensurable. 

Jn atiy event, ihe c^^blished rtiethods of uiidemanding hav t - de^rly reathed their liniiíx 
and now serve mere]y to ¡ndkate even more conspkuousJv hnw «trougüv they have been 
inñuenced by the eybemetk Technologies rlur thev ícrk to di^inhe Systetn* rheorv and 
aciür-network theory derive frain eybcmetir eputemohigy ítsell -md can rhin do lirtle hut 
reíer h¿i¡:k to iheir DWti kisih. The media theory ot Friedndl Kjttler, whnh fcáUgjhr ni lu 
read hardware and to wnte software, wlls admittedJv drterromm-d - a*- muid be expeited 
ot ,111 appraadi mtlutnced by desktup IH ,v imperativa programan inc, bmgjMgev. and the 
hacker etlun of the 1 L J€xlIs and l\J/ík — u> Let no U’Ctet rem.iin, bllt at tile \ame tírele El w» 
melanehoJy in che knowbdgc rh;u ir muid cmly advanee pan the outcnnost gate* of digital 
^Lilrnux. JA| Lota] inedia Unk un a digital base wi]l urase the v'erV eonerpl o¡ médium, 
histead oí wirin K people and techuologirí, .ibsoitite kiiowledgc will run a^ ati endle^ 
loop." 1 * 


Ific K trae, hüwever, tliat a eybertietn cpistemobgy of ml-timc of pwdiction nf 
Kinctioníil bkekhuxing, and of menino» h» satuoted our World - frt>m large^ile polideal 
““i™ thu wa > raiarmcopic «envorki nf intet^ítírs, moods, or cntows - 

cheiuli, ifu^on oí hiitoarical nn» and thn, rhat ofthe fumre itself wnuU ver agam h L - rtre 
tor tLsciiísifin. ' In dijiial c U l.ür CS . the "tpace t>f fJ q,«fen«- f[h , T w | lll h ( : jn h , fvotffd » 

¿ ° f °“ s 7' 1 * t,r Jnod,er>? knowledge) and the “homnn oí' espeeWow," (tlut 

W 7 h p als U! - ír ° m rl,t ’- ■“ fortheonú.^ space <>f expendí) wo«ld Wend .md be 
redtuxd o * new ton», ot presenr - u, a ehrono.op, that o t U „da.ne„t,]h d^OCt ftnn, the 

£17 ° 7 ", ' lJ ' ^vaded in i,UMler„ hisiory d..se ri,c t nl^htenment. And perhaps 

s jsrarss:-* j r ™ ^ * - -.«-J 


™ dic pti-mchiírn fñlí afflíjcTeey A|l h .TT \ , 

_ /**!,**,* \1 ZPil * C ¡ ¡n Vthnnm, mJ 

^hoJogiL-, IWH), ht-Si■ M ¡n„ . " hl ^ llvrr Spitinínrf ílííitcin^i-n Vrrl.L* iür 

; s ^ ..^ ^ 

X-itMTittr, 3 vok, (Munich: Miiik. '* ^ s-!|l31 -iiin nnd fnn A<^mann, Sd rfr j'it and 

79 FriedrUrli Kiukr, E.-J m r 

Wu “ «*■“>**<1- S*»Hhrd UnLvcn.ty ^ ^ Wll ''hrop Vo U ,i B Jni | Mutori 

H<' Konli.in Kmellect, F«i Hrei ¡^ r IJt¡ 1. J' ~ 

(New Yí.rt:Columbia LTmvnsity Pf^ 255^75 ^ 'Sy Kr.th TnK- 
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Fhülmokt-Smhh; May I opeit iln s sixth mcetmg of tFie Ccnfcrcnce on t ^ ircul j r L 
í' j] and Fecdback Mechanisim in biologic.il and .Social Systems and welcome y o tí 
jríd ieH yon how glad I .mi (bal you are here. Mas í expLiin to those of yon who are 
with us for the rlrst lime and to the gmup as a wholc thc pmpose oí (hese con- 
íctrnces, I he Fcmtidblion has now eight 1 confercntc groups in acíton inrluding thts 
one. The others are on L i\ cr Injury, Bkiod Prrssure kcgulation, Biológica! Antioxi- 
dants, Jtifaru y and Childhood, BIucrI Gotting, Mctabulic ínter relatkms and Problems 
ofAging, As yon will vee, the copies tover ,n rather wide rangt:. 

The Foundation s intercst in these conferences stenus from its experience, ovrr somc 
\varSi with thc- probkm oí advancing restare h a mi tro ni increasing rerognit Ion of the 
nced to break down the waJis betweeti the disciplina and get inteidiscipbníiry eom- 
munifatiort fhis faifure in eonmuinjíMtion bcfwcen disciplines seems to he a majar 
problem in every phase of Science. Sucli comuna nica tirm is partí en lady difficult 
hetVk'rrn thc pbysical and biológica! Sciences 011 thc one bitid T and thc psychologica] 

.md s(?ctil ^ciernes on rhc othen The probkm of coito iuinication is Eargely a probkm 
of human relatiuns and Fot its solución reqmrt-s imeusivc and comprehensive sd en tifie 
study afilian. In order to study man k i\ iKCcssary to britig in cvcry one oí the physi- 
1 'I and biologse.il scicnccs and every one of tho üoíial Sciences also. In the concept of 
psvehosomatic medicine, we ha ve tbe connccting link Irom the physica! and biológica! 
through man to die psychiairk, psychologkai and social Sciences, Thus m the study of 
man w<r may lirid eventual iinificatíon of all the scknccs. 

I bis group, of all our groups is, [ like to kkv, the awildcst* beca use we spread ín-er 
dic whóJc tange of di ihe disciplines. í think wc have found that cominuniealion 
amting (n is by no ntenos easy We really have found a good dea! of difficiilty and 1 sus- 
pett that wl- still wül ftnd dilílculty in todays program, I hope we will becausc I 
behtívc iF we swre to tijid any easy way of talking aernss lIo\ tange of disciplines we 
wonld he tooJing oiirsclves. I suspeet iliat the most we can aceóinplijib wül be to get a 
Ft. j e| of and perhaps occasionally to spefríy. the natnre of the obstruedous to our 
JJiier|coinmunicati<ni. I lio buMm^ of coniniunieaíion acnoss thc disciplines is one of [idj 
c hc ki'v problema faeing thc woHd today; boíh in going forward in any field and in 
having any tádd to go forward in - by vvhich [ mean that the physieal Sciences have 
devdnped to sueh a point and have gotten so lar ahead of the social Sciences that thérc 
^ gnivt- possibility that social iuisljsl' of the physn al Sciences may bkick ór greatly deEay 
any FurIilt progress in v ivihíation. Proféswjr Wiener in Ins Inxíodüction in 'Cyber 
iR-tics»- poinis onf one aspect of dais probJcm, namely; tli.it thc complexity of the 
coiuputing machine type of mechanisin is so great and can be pushed so Fsir now that 
it potentiaJIy threatcns individual decisión. Js that a tair statcmentF 
W^ilni.r: Brings it ai lovv levels. 

f h lmont-Smj i h : That is one eleinenc of it. One can say .ils<i th^t the physicists h¿ive 
M¡ívl-h us the ultinijEe weapons nf howtiliEy- Now perhaps it is imporrant tór all of lis, 
including the physicivts, and the mathemarticisins to learn something about the nature 
of hoaúlky. 

^■uafjc May 1 niake one little reinark herer The physicists have gtven us the nliinutc 
°l hostility and the pvy L hologisfó have eojniitioned us to be able lo use it, 

SrpouD; | tesen t that. h was done by soniebody elsc. 

cFijí Loni'rrmre die I'eíiliíjuí Kjí 3 u-cji cnlir^d lo iuclud^ fiw Jililii ion.il Firoups cm adreiud corred, 
rouü litru'tion, hcrvie impiilsí, Ic-veJs ni cmpLjousncí 1 . jnd of connectivt Hssue. 

- Jahn Wiltry A: Sun-, N^vVotk, MM-h. 
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Miiaic Thal k shnply m\¡ ho. 

F H í- mon í-ÍMtTH : TIil psychologÍMv are pushrduis all ofus .ire\ hv che impulse* which 
come ñom grotip feeliiig, and one oí thc things vvt need m knm* jhuiE i* group fiel- 
ing-One of rht- íbmp ur Luc righí hiñe h grnup t'eelmg. gniup tcTitiim, and I h»pc 
sonit rcAolution .uid üome t-íSTmimnicaciüii udl ukv place Tn uimc extern wr can be 
CüH4cioii& ot the dyiiamics esí tuir envn ^mup fekEÍons, Brrlups wv ihodd íktjííoíuÚv 
U ke a Jook at ourselves. Mwtly we wom br come mus <jf che gnxip iduiom. But I 
vv.Liti co pnirit ouc tbat m .di t il ese conferemes the FuuikiLtii^n is intcrvNíed not nnlv cu 
adeineirig a particular subjecC whethér it be the liver of teedLuck niOLluinMm, hnt 
ako ui secnng a ira me oí reterenee m whidi commun ¡catión jrrtm Ji\l ijnlmts uti Lakr 
pkce. 


Six of rhe other eonferenees hítvc prepared tranut ttoih i -.1 their diseuvvioiM for pnh’ 

litación 4nd wc woLtld likc tn dn che same thmg with ihis gnmp. rhr di*t u^men aertrsi 

this rjnge oí disciplines are too mrerescmg to be whnlly lo*t. mi we ate haviflg a cpm- 
pJéte record nudo by -¡ teño tepe, ln our oiher grauf» í h.or cruplusizrd the het that 
[| »J che publisbtd tiánsaetions are atily rhe *t.bU and are noi | to Wig the The *dog- 
ls t t rrkk diseusíion, the gtve and take, and the eommumoncin shat revultv vvhru div 

amfm t ls c °ndürtcd ús a friendly atmosphere.That u the *d t ^ „j the tranvaamm 
must ahuays remaní rhe »uiU 


m 


J\'l "pprapn»» m ™mion at thb rime che IntcrnaüDual CongiK* un Mental 
**£ whidi mer last A ugust m Lpwfafl, beome dat W pcrW ,h, Lr^-vt cíKh. « 

ÍT“T d .T"rf° n beiwcn th *-‘ and ,'svi hi.itrv « if» 

^n,T Jf™ rhjt Chilí Wa * ■ ltl interc *»n B ^perimen. m wtech ,r *■ 

2 S P ° S t0 ^ - 1 2Ü ' ,,WMH ™ Í "'“™ r Wto K- twt'my-four peopk fn.un 
?h,^Z;7r L ' imne r" 1 " »' psyL-hütiy- .11 ni rh, 

rrevinuilv In a V ^ ^ ^ never had been anempted 

N ■ ti H T‘ Íl “ ' kmd ,h,a ^ ^ ™ »n wwkum tnr in rf* ^up 

N<^ ] wtll tiirn ,J lf mícrmg (1 vrr co your Chai.man. I >r Mit ulL h 

W ' ÍnJ <>nC J grnmí 

sior, ofa tuhe designad by ;,m Engtishm m w h? ‘i "'í Pr ” t>n ' *"* in 
ory in rKcir machias. 7 hL are nth^ í ,S B " inB "’ rVt ' “ mcni - 

a w«d cortccrning rilen The tube w hi h ? " llr íLtnd P olnt ® 1 "» 11 

h- a beatn which P ¿ on "s^en wW h e t ,,kc ^‘ 

^.lr, í:L dTlhat Ih yo*, can pi.ice a negative •» 

yem inerrase tlir voltage yon üec en ■ nf, ^ -l ^ ° n ^ scrwt| vvuh c '‘ k '' í: JTld ™ 
yon niitrlií. hv knocking <ifi‘ < -v 1 W T ^1’ :or:1lIln " taMM MMÍlfc .od 

PC» Ihcn L, ,hc '"t' PO ‘ . .. h 'f 

aiound ifso th¿t vuur tHKirivrs jrk- u . , }_ 'P ot you overhit, pilr up 

be dmeted finm ibe úppoütc «de of A* acw ^ 4 ^ ^™ígWi»ífc71m spot tan 

nwfc at that pkce.Thc ÍJVÍmX H TZ^ Set ™ M ^ tbn there w« , 
age to its tígnla. posirioning pnlsi TÍ.ere w í™" 10 " ní ,hc bcam Wl fh the voh- 
intcKsbng riiing j s tb e Wav t j. 1Jf (] ,. * . ■ - P ,nnt * i» chp pnesem screen.Thc 
thac screen » not ver y girat .tÍciHi,™ * * u usc «• rhe P^istentí of 

«‘use tbe spots .il] over thi?s seixer. in assisnic l'n- ^ ^ likir itt,rc s P OM Jlld 
sweep o ver th.s screen in tbc folio win K rather^Tk ° lS ^ the * >e4,n “ tmde to 

tvery altérnate rime it gota j poi.í «^£5*?** tasllloíl: il P' lts «O mrfa and 
Jtid rc-fccoitb it. If no j tp ot , k t3 \- n ^ l . Crt ‘ P olí,t th ”e .t rt-atb it.erJift it 
■< «rrdy under the control of the comoJri, ' í>Un '^ ,llc ^^matc times 

T"* P“ Tt m-U'hirie. .1 ,¡,ers „„ T f ^ nt,Chme ^ **“ P^!- 

thr ptogrínimiiig, So «nachiíand 

h h h ‘ 1 ' tvpl> motioiis owr the vmen. 
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une, j stcpwise motton occumng, leí us say, finí, Ehífd or at ai! the oJd counts, Then 
¡te whole businesH u to preserve tbe memory intact.Thc othvr half oí the lime you 
haw j completdy irre gil Lar niotiou of che beain under tbe contml ofthe compulation 
whieh i\ envolved, The second. une k tbe onc whosc business li is co piit things in and 
toke halfoúE. not nierely to preserve ihem. I chink that may become of interest when 
wc. uomc latcr lo che pmbiern o| human memory. Whai determines thc necessiry íor it 
is, naincly, that the trices oti such a seré™ fade oí thetraeives. and in tbe course oí time 
wonld be losi, u-ere thvy not reprodueed. 

WitM u: 3n ncher words. chis is a ciariñcatión ofthe tdegraph type ofbeats whicb wr 
liad spoken oí beforc where vve said that che nieuage had to be rewritEen. h ^ a prac¬ 
tica! way oí dóíng h ac liigh speed r Vou ríúght permit me to malee a comment. One of 
ihe grtílt things abone cJiíj, ís tlie símil physiraJ dimensión of tbe record, That is our 
tíieiLE obstacle in ímnjúng uvrvous sysEerrts, the lact ihac che nn onj ofthe nervous sys- 
ccm, whatever it wjj, \v, i certa inJy on j much smaÚer sede chan on any previo ns] y 
L’xisting machi rie.This reprcscEits a trvinendous extemiun of rhe machine tawariii rile 
small. 

Hü'fCMiPíSíJH- Wh.it are the dimensión*? 

McCUKu rí; 'fhe serven is ,1 pproximate]y 4x4 inehev 
WitNtw: hhif-ioTie dotv 

McCullmck: Fhc second is Van Neumamís warning to ah ofus, th.it al the presen! 
time JO 1 " néiimns used as simple relays are utterly inadeeptate ro account fbr hianian 
ibiliüt’s. fie says lilis becomes very apparem ¡í one goes to íower forms such a* che 
■inm anl where you have mieuv 3EW* ncurons rhac nire not striedy speaking sensory or 
strictly speaking motor itcutis, and that rhe performance ofthe ordinary ¡tnny at¡t is f,tr 
íroin complkaLfd rhmra can be computcd by 3l’Hl yes or jio devices at che simple leve! 
He asked tiie to come herv spécificaliy to cjilk wich him abone che pos^ibilít) r of ítems 
ar a Jower leve!. 

E wnukl iLkv to telE rhe story r a Jittüc bit difierently because ic is oiie of iIhjsé fnnny 
tJimgi that Crop up so citen in Science. Von Neiumnn is very insistían [liar whiievtr 
thc Ítems :irt\ lying beyond üie pmperty of neurons j> mere II or none de vites, thvy 
musí sull | be qiianttzed, or digital or logical in their struccuie-Von simply cannot in 
•m affair oí tbe size of our br.nns ger away with any analugy de^rces. Jt simply is- not 
posible il> heridle cnough iiifbrination tJiat svay. The qnestion is: to what musí we 
look insidL- thc dinieiLsions of a neuron ,md ssbar is thc general order of cornplexity? 

Lee me be ¡yin thc story thc other w.iy In going owr rhe siniilanty bctwccn nerve 
.md muscle, I v/as very much scruck onc day with thc relatión of adcnosinc triphos- 
phate as tbe source of energy for both nervous impulse and muscular contraction. The 
evidcrjcc today is pnrtty dcar rJi.it both u*e thc saíne so urce of energy. What is moié, 
íhmi what is Itriown ofthe work on acotykholine ¡md what is known ofthe times of 
rhe appearances ofthe potenciáis and thv Jocal sigus of action, the twti processes resem- 
ble each othrr. If aceryIchohn É phtys che signifícant role in nervous conduction that ií 
pLtys in t!is' triggenng of thc rea ce ion in which the cnvrgy ss dcriwd from advnosine 
traphosphaiv in musclc and in thc nerve. - very obviously tbe First tbing would be to 
suppose chat nerve, Üke inuscle, had a prorvin stmetute, and that die pmieiit by somv 
•iltccatión ni shape or iniemal fidd. wbatever you vvant to cali ir. lets go Mr r i[]i .1 bang, 
^ r en as 11 tices in miisele. 3t"you irnMíiibcr, nlyosrn is normalfy ^ kinkcd hber lying at 
right arigjes to tbe musde bvEly. When it rcaets with ade nos i ni- triphosphate, ii 
straightens out. When ii straightens our it pushes .if>ari, so to speak, the sides of che 
mustie and pulís che ends íogcthcnA sirmE.ir stmeture in the la trice ofa pmtein could 
¡u count for the Jibrupt front of thc nervous impulse, treating it -is il ir svere a nvechan- 
ival ¡ilterjtion. 


fi3] 
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A ftw diys later I invited dmvrt tú Halxreads seminar» .ú which Isl- -ihl! K.hí piu- 
posed a thcorv üí Tnemorv, pUrm^ sin- borden un the proiein molauJcs. wKu.li thc\ 
supposcd to li.ive l hL> pioperty -CTÍ ory.irnmiy, lli.it ihuv furmed sume kllld OÍ .1 IjíÍícc 
in the membrana, that tLns látate at the time oí the nervou* impulse ts fcniporarih 
altcred* fh.it any one protein mulecuJe sening .i> a templete Eor che devipi oí other 
piótem rhulecules 
Wifnrw: í hnv? Repr&ductiori? 

McCui loch ; The utilizattcn of chis exisáiig pmtcin molcnilr, th.it thcy watíted tn 
the lattíec of the membrane to reproduce ochere of sts kind which nu^Kt fcrv in (he 
whole ot -i rtetnon lo bthave as¡ one píete tu ífm sense» might lesd co speciticiiics i ti 
che responde of one protein memhrane to ¿m adjacent protein tnrntbr.itsr ai the svu 
apse. 

The diííiculty witij thc thcorv fmtn my point of view .md I ex preved ii even tlun 
— w.ix th.it this leadi raiher to the solderiüg h>i une neumri to ihc iiesí, rh.iin to -i dií- 
frreiiti.ition within ic. JVi my mind. ihey h¡?ve ic ai che wrong place. Ncvurthclew. e¡ 
was iiHerextirig tü see exactly the saíne Jenund.% made Eor the membraiie oí thc ncu- 
ron, che protein maleen Le apiin c fungí ng simpe wtth the pasx.1. ye oí thc ini^'ih 
impulses. í liere n evidenee ut a shifr from gel to sol m the pissage of ticrvuyx impulses 
The evidenee k not too pomtSú yet, but k is diere so th.it even the asopl^m niight 
be involved in rJiings oí' chis sort. 

Tlie tiexi djy our bcochcmkt, Jim Bam.c.mie in. kmng coiné to almost esaetlv the 
same condición concerní ng the possibiíity o£ pmiems that E had as t-ir as fluir relaticm 
to membraru: is cohut.kíI, He w.mted to know what was the best source or surÉ ut 
pnstem trom «erw lu order rhat he mighl go aíter it by i pnu edure whieh iu>utd nof 
denaiiire u so .ls to tcll u hefher it might not have contrat ule properües cortesporkitng 
to mu sede. He Ji^.rcd dmt it would lake only a» elección transid the length «l dw 
pmtem tnoEecule - that is j mee diort tíme - m yidd the uecessarv ehanges m the 
pmper^ oí the j le is at thc pmsent time thiüldng nj' gomg atter thc giaut 

a*on oí sejuid, extmdmg che eytopíasm and extaetmg the Mirtace protein wiih a ivav- 
mgblemkr. 1 

.Hateson; Wím? 

McCuuoch: The búhenme. He h* lo go whert there ^ squi.! ..xons, 

e . ™uid, " f ° Ut BW ’ d OW dreiI11S ^ e ° ,lc to f 5 " 1 Thl rc " nn gianl «on i,lThc 

Mc<;vluh H ; Wh, t a shíiue! The giant St ,uid ha S .tndl on« 

WmfMEB: N'o. 

Hütí .hjn.sün: Yol. had vn¿? 

*™.¡i;tiLVü”r.lS'r!.'í^ h ‘ v ' bc “ *“ 1 • , ‘ k " i "° rD '- >-M I***- 

»" ,,u " ;¡ ,s r** - ^ - 

lilla tila! is worthy of the mme^n.l h-, - ' ,I,Usi, ' , l ' 1 Ht ' },;li becn over every scrap of 

htipefiiily attack soine ptoblems u fch t. ' ^ <<L ' nL ' llí * H,n while ¡>ne miglit 

on a somewhit sutisticai basiü di i ■ !>í ^ eriní : n ° nc llerv t < : “-’il by afferent impuhes 
dearevide.^d^üiJL £ “ T, ' T ^ COrt ™ cerebrllom laiHy 

the timiiig of the impulses deM tndíTr!’' 1U '[ vd U1 1 bu,lch 'Tiuim-J out doradme?. 

fen Sd "T” ^ ü.ey h.d 

wjch alinost any theory you can riy | K 1 cni ^ riltr in L> tcíer to trip thc eeEI 

bi ttjat it iü perfecdv elesi- i-hn- r k 

way to do ytnir crucial rbing bv thc lim!^ iet í^ ieilt nir nibrane is íinned ouc in such a 

v min ^ of ^ ,ur wpukcs of the mettibniie. Dn the 
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other Is.ind, whete y o u have a hrge number of terminal knobs situaced on tbe l l j II 
body, the chances of wnrkmg that out on any such hxsis are ratlier snaxll, buc the edl 
pwsi^ 4 h brillar stnicfun? within it, a bauding ofthe prnteinn which can be seen in 
(he living cell. This has been suceessfiiliy phoíogrxphed m ihe Jiell I aboratories by 
LiltnvLüEet íight. 

F»u ah-SMITU; rhc nenron itscIf? 

Ml’Cullikíh: The neuron. 

Wn-KtR: El tic* up with sume of the work with thc electrón microscope at che Massa- 
< husetft lustitutc of Technology. 

McCuli.cjch: The possibiliry existí that tb-e tyitig togethet of point* on the edl mem- 
hrarte by sirands ofprutein niiirijng tlmnígh m dcptbs nm lead tu much more coni- 
pbeated requicements Cor firiflg quite comparable to the corres pondmg complcxity 
wheii yon fin out tbe dendrites and makc contare with thc tu in special ways.Thst \s< 
you then liavc possibilitics ot working out requircmcnts of coaction within rhc cell. 
smicturing the cell fmm within. 

Wieniík: Voü mean thc body. not che axun? 

MoCui lüch: The body, interna] to thc body.The protein connccrions may tum out 
io be significan t. 

Wiener; Vo, 

Hm> HíNsun: May t makc a remarle on che inte mal protein in connecrion with tbis? I 
think it be.it m a very general way on che whole ofwhat we have just heard, although 
!t may appear very remóte irutblly. A former student of mine. Dr.VT. liovvcn, lias 
beca doing ronir studies of mineral ruetabulÚTii of miectí, and for reasofis we need not 
go hito, he was 3cd to study baritina rneEabohsni irt horneé- A very remarkable thing 
turtied up; if you add to the foodofthc hornct j si o-i II Jiíiuum uf harium ofthe order 
ufa tew imllion jrnniv per hornet. so that no qucstion oí che ‘HTktbiliry oí s.alrv comes 
in. it i% pLeked np by ihe giu l cI!U and aíier about a day therc ií in .i odio-autograph oí 
thc gut Lells, it defmitc bbck mark ;dong tbe liunind ^urface. 3f you then make radio- 
-lutographs of scctions over a Jong period of time, the order of twenty days, you find 
that üus black batid advanees síowly dovvn tbe cdl and reacht s t!ie end m about 30 to 
35 days, The only posible explanation that wc can thmk ofis tliar ttiese celís, which 
seerrte and absorb and th ere fo re have what ojio wuuld regard :ls ;t rather active cyto- 
plasm, have alstj a fibrillar prolein si rm une which is paodlel tu their Itmg | axis ot at [ie) 
reght .Liiglc^ to the surfacc ofthe giit lumen .md that therc are positiuns on the protein 
libas which liold harium atonas very dghtly índeed. Random thcnnal agitación occa- 
sfQriaHy v.ill let a harium aturn come off and then it «saibcs tbe next base, and this pro- 
t't 's oficurs tn spitc of the fin chai the cytoplasni is doing a]l sorts of otber things, 
w-'Crctmg enzyrnci and pivking out fotjd, etc. Out apparentiy « right acmss chat, 
ifid quite R-gularly, so ib ere does sccm tu be even in the pu cell a petfbctly defínite 
«ructure which k pusitmnaí, which can be ucaipicd by ccrtain kuids of atoms very 
nghtly and wül givE a very primittve sort of trace partero. I5ut rt is therc. 

Fhi moict-Smi in: May í i use ñiterjcct that Sieiten 1 in a very tecenE issue of Science has 
pmposed on tlie b-isis uf data vvhieh I cannot reproduce núw, .i very paral leí kind of 
structuring for thc sccrction uf" hydruchlorie acid ¡ti Ehe stomadi add cell? You proba- 
hly <¿\w tliat, It scems tti me it is so paral leí to what you say 

Hilitchinson: Ves. 

Wiener; Evcrything that lias bcen said hete conoerns thc ceJl and nui tlie axon.We 
don'c ha^T co leave ir all in any way for thc dassícal a son organ. W r hat we du need is a 


1 iürra-r. llW, ( 1949 ). 
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pmLt^s much more complex where the elemena ¿n- much mure * .. «mpjr\ rur whjt 
happcn'i it The synapse and tn elle neíJ bcnly I here no argument diere (hit 

beirig che Can 1 : 

McCui-ittCH; No, Alter ali .i íicumn i* j livmg c e 11 and thc Ktrutttning dicir of thc 
pn^cúpb.Mti - and I .issuine u [v the proleim — seenis ro be adeqratc cu determine rrb 
tivcly eoitiplicrated sequen tial p.ieterna ot ouipui m trepóme tu LOiíipJex mp-im 

Wiener: J w;m% to *ay detinitely that íhe wíirk 3 h Kraonhlutfth and í have don? im 
che norma] actíun oí che cdJ nudí u pnvubJe to eviininte louti bounds íoi tbí.' 
Jlumbcr of sepárale impulses that you mmx haw tbr lite .a non U is ftamticjl wstk iful 
we fu ve done. I tbink thai chai vvouid be ver y vvurchwhile cu i ump.ire tbe degm: oí 
compkxity oí I Itrxk'y. I vv-int lo point out ih.¡[ ihe degree oF tomplcsit\ r ul HuxJcv 
i.,m yo une deyree hirther. and ! lee! chis i*. going tu [Mr uF tirntcndom ímpüiüíKC, 
Thac is. che obsertutioiu w e make have heen ewiiti.illy observaron* of ihe ed) umkr 
^■uiK^m ■.•undmvris. ii \\ v i re goillg Fu vvurk * mi v¡K mih v„ ubi- l br^hokk whiítl 
may be a bng-ümc phcmirncnon, w¿ can gct into much hígfecr l umplicitiun thafi 
that Thai is the nucharnsm, I ihink, which & rdevam tu what yon am I wyiimTlic 
niech.imsm Óá variable thresbnld is OM thac has appealed to me vrry Krcmgh m con- 
ncLtion withihr probíem ut memor* I believe we have evety iodkirioo ihac variou* 
hmgs, t hcnik'J and oth™*. m il.e body do chance that that m mkrr worck wc 
L ‘ VUk ; jl1 ' S 04 ? í* ^^nceofn^noryjn, r| K ófWmn,ofá 

^ T £ h ° ld 5 ChaagC í tbÍEty Oflhf « holíls wwwlmg »tpcd&r pjtterm, whkh 
ÍCtlt ; co bt m no ™y 'iconsistcnt wirh thís son ni j th t ü r> 

th^- kSri!¡¡íí 0 l Up0n ?*' PC ’"'’ tllJltV ' <lllli to n, > 51!,llí< n-maik relevar*, that 
abílitv of tht- rh^ 11 1 T- j inn °A 1 ° ns *^ rr neymn ia bv a eon^tant wtihout a van ^ 

S2tí¿ :'Sf “ r, i d r*r ..- .i.-.,..-...h. 

ivhc, „'C Cierd ¡UXÍSJ , ” V *' C< ’ mpl ““ y - *■“ <» j“» « *» P‘” n ' 

Ku, ’" L: 1 d . on 't d 'i"k we haw thought of the 
tor a set ití given eonditkms. 

|JO¡m " for thí Pfe ' 1 rnin.it-),' ,u^v of.be 

W< ‘ h 7 - 111 ^ * conste a* we could. 

chreshold of th c SlUn rh ' il ^ UtÍ0n 111 t,lL ' **«“ 

iLird tln- face of sinipSy van'in* rh., 11 KlIt u> j|s:t "' l| i lt t( >r the (me smicture 

we wam,We havt- tti introdurc T " ^ '' vvíln ^‘ doe ' nüI P^rnut us to do what 

W« w Yes. B UT >"*■>■ «r*. «mm. 

Pin 


neiiron \\\ con!>tam mucc Lucií. It í\ only 


revive. l¡ ipu J"^' 1 distino’affe^u” ^ f ' |Kcj !' ! ilIÍ,n l,t ' sit'^e «II. I( rt 

rlx '" 111 tw<1 dassi-Y, the tomlniuuojj I .'!| , " l, '-|! I u> ' isi ^ d» dnut 

it, and tbfir «e 1 " b u C h conibinatioriH nowil TV^ " Im h wifi m* fot 

tlíHt a fl^n.-nts whii h go to it ¡i fhc m ,vi 1 C ’| le 7 í<1R '- “ ■ 11 ** uuinbcr ot’dií- 
>n a posible cell. ' n,i «n<uiit. I don t íce how you can up m 1ÍI H 

CekAkDL I t\i5u]d láfce to do i b' 

pr too mtciteii jhout dtis.'The ai(iti!>ri\ V JttrJtl! . IMí! llr d endrite rrtracring befirr we 
br.uif. aNe m thange iinder ú lc action ot ATP^^'f pn>t0ln in r! u - mém- 

n* ov.it crollca^ies have wurked tmeiuivelv i ^ V °? riK '''' ^ a l,1J,tlLr ofúct, rwo af 
) ,UVrlll S 111 tllc "quid axon thai the enrvm I J r. L.ihit sm-i-evded m 

hm ** to ^ "H.mb,,,, oftJw S¡3n r S?^ A1T k 1-nc.illy, iffo* 

' ^ ° rlbbl “ " «Vm » K« myoíiii-liko mate- 
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riií trom | neurons to see how ic is modihed svith ATPíse, ATR and other relevarte 11 3 ¡ 
materials. 

Noncthcicss, ir senos to ine that wc are putriug oundvcs i uro a position bere that is 
rcaliy quite unte raíble. I havejust come frotn anotlier nieeüng o finen concerned with 
morpbogcncdc tactors in the nervous syscem of nerve growch and reconstrucción. 

One thing uverwheimingly impressive in chai: w r ork ls che complete ñnidity — and 3 am 
taJking about struecural fluidity — of an adult tieuron under normal candttiom and iis 
cxienství disruption md leeonsíruiiinn under ver y shght pathological cflnditiúiis. Jn 
each oíour bruna at ibis mumene ¡i ncuron is not sircmg there bLe .1 figure on a card- 
IujuilÍ diagram, as we ordinarily think of it; Eacb is ghdug out pseudopods, retracting 
]ts iibcrs, moving iorward and b-ick. swelíling and shrinking and moving froni ^ide to 
udt. Evcry time one sees moving picturcs of thesc things, no ruatter how oftem one is 
impressed by the Fací thac here is hardly znything more than a thin gel. 

Of L'Our\L\ rh.ir would not pTtrdude ilie formación ofspecifk protein moleeuJes with 
.1 ehañwteristic; organizar ton within tbemsHves. .1* when stnucmraliy speeifled dntibod- 
ifv float 111 plasma, lint I fmd it didiculr to think of sueh a niolecule as set permanemly 
ii: .i tixed place Ln the m embira nc. The membrane is corttinúally tórniing and beang 
removed: endoplasm changos to ectoplasm h in the moving ameba, and gúts baek again; 
síight exposute 10 alcohol causes tbc ncuron to vacuolate and retrae! and the ¿píuti to 
pul] away long distar¡ees> íc may ihen reeonsdture in a difieren! poddon, certainly wirb 
difíerent moUxules in the membone. 

Turther, tbc Individual protein molecuíes, as we know from ;ill sortv of meer studies, 
are changing thdr ennsticuent atoms, as these electrón s and cnergy stacev I'he spatia] 
orientación i\ dranging, WhiEe sotne kijid of sdructural organi^jtion couid reínain, it 
wauld ha ve to he more like ihat at tlie nrummologival le ve 3 and I fhink we ¡iré pressing 
our goínI fortune cnomiously ifwe try .md get, iioi 10 1,J but 10 " discriminating ir.ig- 
nicutv oí the ncuron of the ceü body alone wbich would maiiítain a sufficient tempo- 
raí integritv and identiry and connection to give the sort of tbing that yon are asking 
for. 

W1EKFB: May I pniiiE out thougji this variabilirv m time bcre postulaíed will do in fáct 
Ehe son of thtng thai Von Neumann wants h lhat is,the variability nced not be a fixed 
varíability m space but may actually be a variability in time. I have a suspidon, in other 

words, that cxactly wHhU has bren spoken of may eótisiitute the gteater number oí' [i?i 
degrefv ot frecdom vvhich are asked tor. 

Mwtíun: I inight suggest it inigbt cven he necessary it yoü look at a very large inacro 
Orpnism callcd a destróyer yon would nee people ab-oanl doing .1 tremendón?; number 
of tihings having to do with nictabolisin, elnppmg paint, painting, ere. As a rnatrer of 
laci. you would nmr arrive on the destróyer md tind the same orgim^Uiots except in 
stíucmre. but believe me tbcre is never an hour, day or mghc disc you can 
becomc pbyful with che destróyer, k citi scing tbe living tar out of yon regadles* of 
the msllion dicumstanccs wbich may be existí tig the re at the time. So the cssrntial sti- 
blc hinction of tlm rapid, tightmg sbip, wbich is never the sanie - and incidentalty 
itlosí of these cllanges you see are ber metabol ism - does noi makc it inco nsistent that 
the re be tbis tremen dous flnidity, yet with this m che midst of change when men are 
never at One assignablc poinc it is a hghting ship and can delivrr a lerrilic l>low. 

Cri : RAh[>: That is the destróyer as a whole. 1 am worrymg about tbe Iragnientation and 
fi.ved snb-unics. 

Stlcuir The tixiiy i.s not the parís of che destróyer. The tixúy is che faet that the 
wímlc destróyer is capable ot" very complicaied ñghtmg acttons all the whole time 
Ahh4Mson: May | enter into this discu shkiti írom che pbysicocíieniical view? I agree 
wuh I >r. Crerard when one Éook'i -lc the cell membruñe, or a leukocyte — and I havtí 
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tookwl -it the Lelk mcntioned oíie k api lo src: .« preai deal oí ¿hingc and onr on 
show wliat i-s known as sol-gd ehanges or thexufropic chatig¡e*- Hüwcvct. vvhen onc 
luoks lll diese changcs* whcn ú* uses Optica! dcvices or oth ct devices. tiñe nrrly gc& 
.iiiything bul an obscrvation whnh is dependí: ih upcm thc meihod oí observador A 
sol-gcl changc nccd not neccssanly mem .1 sol-gei chance l thcudd hkc lo empkisiíc 
ibai. 11'yon observen red blood ccll suspended m j gelaciu gel jbh! iíthe grlatin cri >■ 
not too thkk. (is not too plástic}, and an eleetru fiefc) ¡5 applted ihe red blood ccll wtf 
mi grite chnJUgh thal gel just as ií Hit" gd we re nol prese-ni. So, allhoügll ihe gd as J 
svhole lh írltart. ,ilthmigb the ffbrütjr strxH tUIV uf (he gd. or ihc mtenul Ion o oí lllt L 
gul reí ruin miaet.tbe applkation oían ek'cfric freíd Jt l givcn point wirhin ihc gd will 
cause LÍie blood ce I! to inove widi ifs usual dcctric mobitisy in a sol nrfjtive to thc ce). 
Eli other wurds, we nuy tuve ma trust opically a sol-gel cfrange lint núciwopica!]y 
fbere is a very greac deai oí the oigan izatiun persistmg wtmii nuy tuve to do wilh 
marry of thc thsngs which yon itieiitioncd. So E don't rhirtk ¡ f >r í ierard* ponit 111 
regañí to nucroseopu activity or rcoricnution oí'mol emules nercssjrih doe* aivjy 
vvitli tlie idea ihal the very phyvirtví hcmial torees wlm-h are operad ng with ehanges 
aml luve io do \eith a 3 J the adivines o( thc súrtate 11 lenibr-tue or tute mal víructurv oí 
the membrane need changc che has ir í i trice iranievvnrk ol rlui. membrane. LSccause oí 
the wry nature oí the sol-gel c funge. a -sol-ge 3 ehaugr need noi jiei esítrily indícale 
ch.it the structure ls lost, 

fiMíAHDL Tliai is nght. 

Ahkamson: 1 Wcint lo bring up onr more poirtt .1 propos nf th.it Thcre was aiiother 
matter in connetlion vviih the theory ot memnry on a ptotem latdee stnaciurc 111 the 
1 n l- 1 n h r.i n e_ I wnderítand that l.^r. MeC’ulloeh nientioned ihat onc pmtein moleculr 
set VLiLg as témplate Icading to spceiílnty of an imniunologkMl typu would tót ofsol- 

der che nioIcenle in place, k thai right, and thercEore limit the mmtr of the fcirces 
operating? 

Ct ikk ii, llie noCioiiH wcre uvo: íirst, thac ptotein niolecules and orilv pnitcin 
nuíEeutles seeineJ to serve as t^mphtes ior detenrnmrig lite strui tum mk piodtK td 

thm^' ^ mck ° ífepracÍUCt3 ° 31 ^ cmed ** tri^c-r proteins mhcf than oiher 

WríNEk: Nuclear. 

™ B n !T; T ° Herv V^ ^ dic chmvt. p ñipe re v ofnucle apn* 

KM^,puL;ip K t veii lin ly úfdcsúsyribnnucleoprou'.rh ^ 

McCltuüc:h: i un giving süiticbodyV chaught, 

™e^heT«weh¿ ne T*™ ■ KÍJs VJn ^ for pm t « ns . particubdy 

bt,wecn Mdc chalDS » ^ — to boto typ* ofmSk 

5ííS^¿íL235,"SS i” 4 «-»*• 

mol«ükT Th ^ of reproducción WJS che trick of the protón 

..r«-««"-'™- 

Whit kind ofa civintce dot-, rl.i, :t r '■ ' i lnl P u,Sl ‘ w h| ch time ii \ull fire it. 

témplate i n that chañecerútic nid un 'I"" 7 ln , th,L ‘ nt thl ’ P v " u-| n moieeule .1- thc 
hero chat o P cnc« and wh^td^. D > of «"^0... I ,1™, cxacrSy sec 

^ve, (he synapse innpetative, something o^hírST ^ ™ tf ,;,nn ,rWfR ’ T ' 

Tl^Wby h - uJ origínatlv propmed it. 

rcsult it i» íírmcthmjí i |k e ¡£¡ th,n J.^ 4U ^ r«ult tk>m ii. Whar ] think wodd 
ojx'd doser tic? betwecn pomts sitiin J .» [[, pr<iri ‘ ins ' t)f tbt ‘ ceO chere are devd- 
1 ^ llfí W the íame “"ginal posidom on the iurfke of 
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rlie íl-IJ, the existente of those prote m ti es rmght lead to other combimtiofis al eells 
being affccted. than ilií^r; which wcre pnevioH&k' aí&cted. 

WlF'NT=P: May I bring in une thiug bere? I tbink n is extremcly íiuerestiñg. uamefy; 
that l bave been uytig the notion oí thre%bold. Wt- all cend to use it.The existente of 
inhibí don makes it more complicated, that tbr real question of the firing ufa cell is 
not v hat es the thresh«U.What are ihe precise coinbitiaiions iu detall of impulses chai 
Lead it io fire? Thcse can be and diere jre mauy more vombiriatiom tlian there are pos- 
vi ble lliresholds. I mean that ibal nuin che complicación up. It rutis it up pardcttlady it 
the demento eoming in ¿re not merely single synapses bul Hotiiething much smaSJer 
than wha* WC n(m comider co be a dngje synap*t\ In other word^ íhe varicty of 
behavior wc can get 3 tbink can be stepped well up by considcring the fací that the 
difieren! Lnputs of che cdl may combine in ways much more complicated thm adefttive 
in order co determine the s.Hitput- 

McCullik h: Let me pul ic Liras- way: if we hjve a cefl vvith a giren procern c ontigura- 
tioii — E sav r.prolein- íor the %ake oí jxgumcnt which can novv be ti red by ,i eertam 
set of buEtoi]\ huí if among thosc sume other button m buttons are finng ur not firing 
filen the tVnng or HUÍ firing of thuse other buttons at tile time thcse tire nuty dtrer- 
iKmc altera tion in ppitein >cructure of thit neuron so tb.it the releer it may be Él red by 
other combinations than thuse which origtrlally sve re ca pable oí ñriug it. Henee pussi- 
hility of buÜding in alteracium ot chis kiud irites clie cell that Von Neuimnn vvants. 
AbRAMStm: Would the profcability of tlititt alteratiom uaurring be hdped by 
Rothens idea thac long tange torces exteod up tu about 5íK) Angstrom una es trorn tbe 
súrtate ufproteiai molécula? 

McCl'euhji. ] chirik it would he hurí rather iban helped 
Ahramson Would you mind cxpLaining that? 

Me,Cl e uh:fí: üecause then- yon want greater specificity. 

Awiamson; That dors not destroy specifcily. On the cuntraryv he clairtis that immu 
nological specificitv extends so that the radius oí any action ni specibcíty - 
McCin tíXJiEj fn that sense, 

Aisba.mson: Would increase rather than det rease the probability of has- nig long Tange 
forres, 

Mí C’L'i Uk.ií: E thought yuu werc thinking oí itich forccs. | 

There appeared in the t asi ittüe of Naturc an articlc to the ctTet i that plane pubrized 
tight vbined on staxch whtre it behaves, ni splittáng the sMrcli t<5 stigar as ií it \ud tu be 
in the right wave kngíhs, 

Abramsíi^: I mean comrected with the antigen-antibody rcactioii- 
McCijli.üc h: That would be O K. 

; I am very sLispif iu us of the idea that the^e long-raíige fbmes shoiild be i ti te r- 
preceLi & radian ve fortes rather than fixcd futres. Of coursc, iliey are not changiiig tbe 
nature of your pmblem at all. 

Pirts: ] would bJw to distinpnsli chrcc sriges, oí tbe compbcatiun oí the relación 
betwccn [be Liiput .md uueput of the cell. The ñrst is ot course the simple orie svfíete 
ill the synapses aci together additivcly, possibly svich diíferent ways, possibly vvith a díf- 
frrent number of buttons cumitig íroiu fbe same alíe rene celfncver ;¡dd all ove r the 
whole ccJl.Vuti Nenmann objeets to chis benuse that makes tlie cell learrt too much, 

I he second stage, more geuerally acceptablc than the fsrst, is the notion that wlm r* 
required fot the firing of the cell is that a suíEriendy cióse together tdunip oí afíerent 
^ynapsés should f,tv eluse enough together. I hit of course mcreases tbe ín^miation ur 
tbe efficiííncy of pussibility of discrimtnatioo considerably becausc what it dees in 
cffect iü to repbce the one cell by a gruup of cells-Ybil could Hüppose that diere was a 
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ñrtinom eelE L'ortespondíng Eü crvcry chunp ofsueh tynspwrs which Muid be «sea- 
tinilly independen!, [ should wonder wheiher powihly rh.it imghr noi be etmgh ot j 
compÜLJtion. 

I be third stage would be vvbere we have com binario ns dui atc not comboicd ¿iddi- 
tively in íiny way wbidi wp may *e]ert .irhitrarily Fh.iT ni counp k i \trricd to its íitr- 
tliesc dc^rec wheti we híivp ¿ ceU vvEuch $om c ftsed .ieI ntr.m. combinaban oí jiiéíml 
synapsís - and only chai combinati^ri — wilJ t\ n.. Fliai i\ iibsofilie nuxínuim cíFic icf^cy 
miomiürion which ¡t irjutímits. 

I hen thete ¡i .i tina] suge where wc cjei aJIuvv rarríbl lime m ihc irasr of dendrita 
whcrc imputes may be rfdivered ¿t difiere ni times and íi.lvl- to be precisdy rdaihr 
tijik s of difieren! combimtiom. 1 dofit know whrthrr the fttutcrin moteenle bypothe- 
m is íüppofied to secure ihc la.se as wdl a* tke next to the List siep, bar I do wonder 
whecberVon Neumannj nrqu¡remetíictmlly rcquire more iban thc wKOnd step. 
McCuuocu: Wbjc he vv-mts is somcthing which woiild gjve .1 general lew] of per- 
R3Í orman « corresponding 10 a tmmbcr of ncuniu | fbr man that h of the nrdet of at 

, * ■' tJl<1llM L líd ^ rii - sr ^ lllES *■ Ii'imivr ün [bi- -is^umpíion ot mm- niiEiibci 

henig enougiL 

Batesok: I rcmember in our fir* o, sevond mcttiijg svhcnVm, Neumann «i P re 
senung the physmlogy of computing machines that rhis lir 1 " fi™* then ¡mp«red to 
¡* ? ¡í**#* 6 "* *P«* ** *o« »«* talk in which ricnron m. trottd ««he 

fiíÍd^on^H ' r th ; n ' ?llronL ' DT th - spMpK?Thor was a ™- 

Sl^^-r 0n “ r e hl,t 1 ,hou ' íht Ll rt«*» Von Nc™. w.„ 

-mlh-rt T™ aS *xbc- Jfthc qrtapv,. „ the anal^ue of 

Mil tube ttn.n the figures wmild be quite difierent. 

Wienkm; ¡ agree coniplctely. 

^ [ ::: ñ d^;rr^ ibM a ^ ccu ^« ««í™»** d^ctiy«, th c nou^ 

S S f' 1,lril<: Ít ” d[ ' h - . . of ™ rem¬ 

order foTtbefcÜ r ' h ^ ry tí>r the ÍmpUÍX rr ' 1 ^ 1 fh«)ugh the deudrite in 
¿Zíltr ™ " híVt t h " ^ l V° ry Peri ° d - ... th» queiiou b 

* •^ 1 *».^ «. imptMsíb,c ft5r thí ™ ^ 

S i BVtON l SMml 11 h ® 1 " t«vcl tiimugh Jll of* thcm, 

condng ’ctmvqThe' 1 ra.nd.i’lM' 1 * dt -'" t1ntí ‘ bc rendrred in.u t,v f by Jti impulse 

Ptnr ■ ™' ,n n m 1 ™ g ° th -‘ l r- -.hu sleni 

'*■ " >° l1 im*Uted .in impulse in tht- rr>ll i 

Wiinek: They are able to cMry ,t? " ' We< ' T5 ° üt OVrr A¡ üie <fcn<irilíl 

h'M -rs: Yes, because they are not active. 

HuTCHINSON: l J cr]l^ns chk ie t L, 1 

which behaws exactíy tl^c wiv vnii ^ r >n ^ tu i^írijeci ii but ibcrr ls ¿ system 
the pamnecium whtrc thtrre ¿re .■ ÍC "u ^ tÍ3Jt maringreJaion in 

LÜ>miguishabJe.Quite definitely thcreTs nt'T " " r ' lf [ ercilt r3L Í " i ' jl] immunologiCíDy 
t" that of the opposite nl L n „ . f f P S ° n of %onitr «imulus froni the t ila of 
ntust be due to ~¡** * ** r.umbcr of chango that 

eXacd Y 3 sfaútmuy atultwuc of che th.xl í" 5UrbcL '* JS * I can sec jJmoM 
Sava« E: I wanted ,o nvZl C, h K y ° l ; M about !c “ very well effithlbhed. 

iín ht>Vv *o compíteate the nJ™'V " r ^ thc í' 1 ™ P ílt:t ‘ M ípceufanon 

to thmk of wliy Von KcLimj nn think - k : ^ t0 °- ±ar ‘ 1 ^ tvc IL ^ytúd be nicc 

ihoughi 10 [ " ivas a very gen ero m n e. l 3K netettary.After ^ a few ^ , 

Hiere are approximatdy 3<1ü éuS^r^T ^ th ' nk 11 l!i 1 vcr V ^J^y uunther. 
Huw y*m tcll? g >[Ifi m “ Who says thai is not enough? 


m 







IMTROQUCTQJIY DISCUSION 


Jf 

rheti tlie other thing I! \v21\t ctn say is really the oppositc, itamciy, it wc are goitig tu 
specubte how to make tbe thing more complicaícd í would Iike to mentían then a 
r,wh\‘i (Liridg sperubticHi atong the same line T namely that what ¡roes dong thc ñervo 
ii baskiilly pretty vedi describid by jh deetru. pheitomenon, but might conccivably be 
justa parí ofwiiat is ocotlfring, We ame lookiilg ai the uerve very much as through a 
ground glass. I suppose it is conccivahle at the Buek kogérv leve] that lEiss. impulse i* 
oíiiy a very crudc parí of what happcns and that it i* also cottceivabJe dut diere is a 
speeiík [inrntmolugicjJ vori of chango rufinmg doWñ thc nerve wtueh rüshes orí to 
thc uest one mj that «t riiay be diat the bhp whirh has boen studied macroseopie&Ily 
larrifs under natura] conditinns if not under laboratory stimulatium» ¡m ultra-hrie 
strartun: trom ñervo to ncrrc.Thai would y i ve Vo ti Noumann 10 - to severa] pmvers. 

I dorft ktiow enougb ahout it to cven preterid tn rake a serious vkw of such affairs h 
is simply j lógica! possibility vvhich has not bent brought up yet. 
í >i-haüi>: 1 thoruüghly ¿groe with S.isa^c’s ñrst point; for thc ro’.t u! tho disoussiim, u ts 
rime to get iome mthcsdox ncujopbysio]ogy imo the pie tu re. It diese prote ¡tis are to be 
forced into pemaneiit imniunoÍogic.ilf y-spccihe posturas, by the passage of a ncrwc 
impulse, ñ musí be done by dectric currcnts, The nerve impulse will pass owr onc 
Enilhnictor gaps in thc nerve líber, where tho ouly tlung rhar oould possibly conncct 
lIic twa regions js thc ekctnc eddy curreni’ the vclucíty ot tbc riurve impulse aíong a 
r 1 bcr can be ehauged by jltmng the esternal rosistanec. which couId onk alTea eddy 
currcnts’ and much Lake evidcncc makes dais positian very fsrm, 

Anyuno h pcrfcctly wdiconne to niakc the asmnopciou chai dioso electricet curtems 
ptuducc stRictural confígnraíioíjs or tnaltormations m the protein molocules¡ bnt thcai 
cverv time the eíoctric currentn glovc tiloso things llave to happen. 1 thijik you will 
l í nd that we lia ve fujt oursolvos agam arito a sirairjaokct, vvhich does not hdp but hin- 
drrs m. 

Incidemally j havo beorí waiting to come baek to thc poant Ábramson made. Oí 
counie what bo said abtust the apparent fliudity of tho gel, the ossontia] sirueciiire, 
remaining when it does not sectil tü be there, is right. But I dmrt think that appltes to 
tlicse caves, becauít diere onc gots complete vtructural reorg^uizanons A nexve a?ton ps] 
may pul] h.ick tro 111 an ending, round aip. even ampútate lEselt, the remainder go fbr 
ss-jj J .igouiL as for ihc ultrantii tosoopo or electrón micToscope type oí analysis 1 Fraiik 
^iliinitr, m.ikiiig just such studie. was emphatic un theso pointv it the tnccting of 
whjdi I spoke. 

1 doifi ebubt, E >r. McC lulloch, that you can make use of theso speoík protein con- 
hguratións agam, maybo oven with distancc torces of che Kotheti type.Thcy ptobaidy 
have ímportant tufluoncos in doterriiming stickiness ot sur+ncí^, oven actual movemenc 
of SUT+. 3 CCS. Umards ot .iway from oach oilu-r, as I lutchinson pointed out in the case ot 
par j nica a, Bul theso are. ll least so tar as I can scc p an entiroly ditfemu otder ofphc- 
nomena fnc>r]i thc kincl you require in connection with ibis p roblan. 

P]tts- Yi>u can lose thc infbrmadon alsu- 

WiiiNBft; I duift think aiiybody has pomted out - chis i% with respect 10 Dr. Savjges 
reinarb - any necd for the Lisori to carn.- more than a yes or no r 

McCuilüch: fhatis nglu. 

Wli ni n : In orher 'isortls, at thk sti*go I vee no reason why the electrice í tíieory cannot 
he adequate »r the decti^chemical theory. I don’t want u> distinguish betweeti those. 

\ can Y, The point is not that. üven the ant.ifyou conld get .1 fair degree ol eoinpüoa- 
tior¡ in the behavtor of the ncuron,.tlien cotí Id havo the carryitlg trom onc to the LstÍLer 
done quite adei|Uate]y by .ixons.That I think b very likely at Ic.isi, 

Pitts- [ ^houid like to ansvver ^av H ige s quesrion. 1 can conceive how one tould, uiiig 
Wieners infonuarion theory, demónstrale that tho observad beliavior o\ the aíit is 
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incompatible with rlie suppovirion rluc k ¡us only ,^Ni ibínking neis rom» but F would 
bke to knmv sometbifig more about rl¡e deuih nf'sueh rompo Litton and eyjvtly bou 
it comes about befóte requiring any gre.it rrsodilicatioii of our ciuiutfnary hvpodieds 
víjk tfüNINr In ti se tirsi place, J .nn noi quite sute vet what chis change iii pnnejti 
structurr woiild do. k wouJd nol increase the írccdoin of the system .ti any given 
motnent bccause for any givcu nioinent yon have a certain brhavior of the ncuion 
prest: ribed, [f may aker over time. C.ould ir espkun memore? ]> that sise sort of thtne 
tbatVoq Netmiann watits, or thc degree offixedomr 
Mct !ui inctf.: I believe so. 


von ftONt?-,' All tbis time 1 rhouglit nfúimr observación which Folyak made on che 
fL-tmn, {S. Polyak, The Retina, The Umvcmtt' of Chicago Press* Chicago* Illinois 
1941), Fk showed different | Tynaprical nrhtionsSdps of the bipolar ceU both to cotíes 
and to pingli.m tdk and tonuden-d j ditlWem llmcnon forcath varteu oí tyiupwíi Ir 
yon coiúá accept eImc view, yon gct at any givoi mom.ni a bigher degrec of kerdoin 
' ™ Ll t * u ' ejíaa b.x'at 1 on nt che synapse irtto acmunt. Therr n ui ibc retina. ic 
Jeast.some hint that tbe toe.nion üf*ynap*e malees a diJfrrcmrc. In inhirr wo-rds, a neu- 
nm hj " P mll ™Y ivm.probably sover.il degrees ofímedom and yon ramit yon pui ih.it 
tTiiji i higjier inimber ot di K rrcs oí frettJoni th.in b\ sitnply l miníiiti; neurona 
M. X. uiiof n; Suppoíc I try ro an SWC r First the qu*soon, if vn caí, ai to auaimtv oí 
Information and nomber* of trace «m m . etc., rrquircd. if m .irv to miifertiwd 
/ "™ ld 11 ^ to begin hy .nkinjí Mr. Stroutí to give us the pu turt of 

ÍtStn? 1 nl ° mem ' K ht ' hjfl sturt¡l ‘ ({ 1[ - S<1 begin ñoñi the pslchok^- 

Kt mi:: Will you r mkc ¡t posible to break down this whole cortcept of m «miry, 

b “*“ " “ "™ •*»«*»« • 1»«y I».' ~ «• «ltn, E ,U;"tari 
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í .S, Vimíl ¿rtaríreiriir Labomlory, San Diego, Catij. 

Sonte or you who wcrc ,ir Iftasadcna know that Ur McCuUoch scancd me to death by 
asking rúe [n speak without waming. T dont remember what I said {É) 1 ■ Odien said l 
s.iid something Since then some very ie¿ssUiing things have oecurredL I hope I t an 
novt speak with a Little inore assu ranee, however, before 1 speak of rny own study I 
tlQllid lite to pay tribute- Ihme of you here who are familiar wtih McCulloeh and 
Pítts and their work un d low W'e Know Universal** rcmember it as an attempt to 
m'-Uv che prublems of orden ol rhing* that men do on the ba-vn of knuwn íacrs about 
neuruphysiology and neuroanatomy (2). McCullock and Pittn carne ío tbc conclusión 
th:ir ,i very usefuf, ¡ndeed aJmost a neceü^ary inethanism. would be a sort oí* scaurtmg 
procesa — tuipienees of eoiLipinati*iu> - at tremendous savings in impace and material. 

Tbai appnuu b utMcCuUoch .ind I j i tts u.is one witli whieh E w.ls not familia! itmJ] 
very recenüy. 

To fmd di. ti chis ¡dea oí" the periüdk fimctioniiig of a net would he dtsirable ftom 
úich .i vvidely separated view, nr starcing point troni rny own, w-js very rcasstiring. 

I ¿tcj too ] foimd ih.it chis matter lud beeu appmaehed from another ingle by an 
Enghshtnan whme i saíne was Kenncth í 'nuk {3). He was¡ kilkd recently whieh I regret 
beeause be \vü very bnlliartt and was studying very prietie.il thmgs. As ynu know, in 
tlif firing of guns we ha ve to use human operators to mate ccrcaín dfciwcms but today 
we have eo fue them very rapidly.We have tned our Jeve! kst to reduce whát che ti un 
hj¡¡ ro do to an absoluto mínimum. I he gum are inuch too big to be manhandled, so 
thcy are h.mdled by servo mcehanisnis, '3 hese have to be studíod very intimatdy in 
dctad.We know as ieililIi as possible about how al] (be associated gear whieh brings thc 
information to (he tr.n ker o pe races and bo\s aJI thc gear from che traeker co rhc g^in 
openates. So we have che human operator surmunded on boib silÍls | hy very preosdy fíe| 
kriowrs tneehanisms and che quesrnm iiames up "Wh.it kirní oí .i machine have we 
placed in the middle^. Oaik time to the toiídusion that the human operator was .m 
inlerinittent servo, t he cypicaí servo works.as l>r. Wiener has illustrated in picking up 
■a penal, «by che amouiit by whieh I have not yet sueceeded in doing vvhat I i n tended 
tu dtN.ThtH is not thc knid oí" servo sy-sceni whieh is ínvolved m ihe ca:*e of che human 
opcr.iEor. for inanv purposes in whieh shnn-time ehangs's are not important, ive can 
consider the humjn operiíor as a good counterfeit oí thi^ modd of l>r, Wieners but 
íhc detniiled performance of ihe human operaEor h td a difiere nc sort. 

Wc do use systems w hieh work hke f>r,WienoTS modd and tbey do have operators 
but the operitor has o ni y che íunetion of decidí ng when -i Eai^eí is a taigec. Once he 
nukes up bis muid and mdkes hi.\ decisión known to the machine, [he machine then 
worta ah h> itsdf rcceiving Jes infortn^cion continuousíy and giving m ouepue contin^ 
uously. It is ac base an error-operaced servo system. There are necessarily always niis- 
ukes. iíatísticaHy ^peaking, for it is only by the mturr of theír mistakes Chat such sys- 
Kms can do Hinyching. As I said befbm che human operalor nuy seem to be a ble to 
upcrjtr m dm way grosvly d buc when you study him sery eareínlly, he do es not opérate 
chis wav. 

Wiílícrs: Mafv | cali actcncíon to cliií»: have you ewr secn che gos-emut tliac is nsed on 
thuse two-cycle gatoline engmes, the pLimpuig et:igilíes? 

Si fínen: I am serrry I have not, 

I AlJ teíbctKH iíí Mt. Sntrttíls pjp-: T are to be füund wi pa^e 3^3. 
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Wii:Nr.H; lt \s very bteifííing, Wheti ihc thing is going ton bist it n mw a Mitikr or 
lwo. 

Strol'd: The typc Chat jmrrrupis The irniing? 

Wiüneh- Tb.it is che intermittrtic. 

S-TROUp; Whíir happetn thac j ficrle cam xvhicrh moves cnnunuoLMÍy finafly getí inte 
tL position that ii wíü not Jet [he circuit ba.iker in che ignirion sysrem nukc cómate 
JíilL thib ir prevenís che frring rhc cylmder 

Wilnhií; When yo» speak of íníermittrqt opetwkm, the cycJe i. intcrm.neni.This is 
the tyn le, vítv niuch 1 iki- the an-e yon jre ^prikmg nr 

Stiíoui); Thcir are other ihings of interest about tile human opírator. One oí dicm u 
tú! u isa i.lirio us iriffhanimn m ih.it he c.in go tm doing somcthing wliii’h w jlreadv 
ri8ht ’ that tSl '; hen hc ¡íi ,mt nukin S nüífjkcs by wiiitli to quiete hmwdf.Thú wat 

n^hi' ir T J "í n * M wrems. iJthou^h I baving «udicdilie 

prohlem.Cnuk laid down design íor.i hrautiful mecha nam which auikltio tiró. 

t i f r , Nl ^ ,lVl V ' L ’ds'ti. r- rh.nt j( ¡s lUolute flor iti.m, or is ir slightfv wmnp 
tor b,m abo hm to a very mu,h tessdeg.vv olwtDngrW 

p™¡JL'ÍSJ! ^ *° b ‘‘ ? J ‘ ptCCise ' ^ P™« out rh.it ,, „ wmng bat,« h., r - 

; m b " nt 1 wluch can m*k* no diiftrrn* to the man. 

Wr^L B: wmiId say « very mutb lik, rite pumping govcrmit. 

S Z d ÍZ "V7 lTy *”“* für .-*“«■ twkcr foJlowing simple W 

k t dc^;r 1 ■ *■“ My ^ ** < h»™ . .,»:m 

FrIoL r^ TC,H,; , M 1,01 Wi-t bccauvi- .ht man L annot. 

SrZTÍ™ ' W P^^lpgieally he am». dete, t i,? 

™ ^ . to ,hw nun ^ ^ 

b35T 1 ' SMUl,: ^ mMn hc CJnn " 1 mak " tht ’ conadomly or pbys.olcg- 

sponsive to this^'tTif^Iflfol^^’ U,1V WC knOW hOW *° dtftccr - Hc "'.T”' 1 «»«- 

then that if tt.igrlI' iTiI.ITiu„'^' t ’''' Itfvd “ Tht ' " ' dth Ünc.The ptrvhlem» 

J«eL-red is vcry W'thcmfotc diereb mi mT^k t0n J derKl ‘ ^ ,th «Web«*inb f 
KuBEt: This brán i;ks ,,n Wi . use in malímg thtMnrreirtion. 

hecmse vol mc Iraving out^he'ni^ 11 L ^ K '* L ™ m afl «niportjni wunrt- i>f error 
lu’i not oeoirttd. ' ^ ÍJn P° rlaíit stjmiilui to the man, the stinmlüs duc 

Siftoun: Pointing up what Craik A\ I i 

whcrt- tiie boy* .itl 1 siil] íbUowin^ rh i n ¿ U5Í :IÍ ° nc s> ^ c he N.jv.iJ laboratories 
makc any scrious hJundeo: Wc find nm r^^j 1 in m^tttr r Craik did no( 

< -'n vary and bu quice complicated, Jfvou ” 1 Tí f t OÍ mí «nnjtkn] in tfus case 
pointers :l>í ¡i hm.ction oftiinc the hi L °usit t j r the sp-itial dkpbcümcni of ebe two 
hv the fa« that the two ] U1 « , re H pcr ^ d > ^bJe «f being geeidíd 

^p^ble ofbdnggiiided l>y che hci tlur dV- Jn ° ther buc hí -' afeo pofectiy 

, e H ‘ jí ^' verii: [nmi »m*f preassigned valué Ji oí"displacemcnt tmppen* to 

rhe sei íind dcnva.iv, ¿ It '* ngbjC ^ ; Furthcrmom. 

8u,dt ' lhtr °tw**ür.Ut havr , lítele ttacfe r l "' 1 P*a™Kncd valúe ¿„d rhis can 
° fa I* can conJoUíÍ ' ’ Whu h a etn «mmrf the 

^placement. By changm^ JM ^ * moVcmc,1E ot *e pointer Lrv commlling ,ts 

b V «mroüing ¡ cs velocitv Hv soT l " eafl ni:lkt rhc knob ■ b 

—«*% ¿ «22.x £ “" ,,CT ■*-. - 


y «iñ another adiJii^cm ’ ^ k "° h “?"* lhc F 1,li " ter 

1 ' L niosEdífíñiii. ' ' cjn control the pointerhv 

ddíuulE rncthod, WC can nljm, ro ^ £ 
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nu>nmi <*£ thc pointcr bv ahnqst any eombinatiun df' thcse thrcc wavs. Nonti c.hi_ j les* 
fin- human opcrator is cipable oí bandbng thc situación. Here be has eonird upera- 
tions which are to a degrev L.ontrul of di apláceme eií, control oí che Íirsí denvative of 
dispkeement with resp-cr ce^ lime, and control of thc second derivativa With such ■> 
control sysietn T Lhc human úperator can -solve problems oven though yovi did ¡rtot H and 
ni many could not, tell him in advanee how che w,i> set up. 

Savaüe: Yon givc him a pointer to mu.you mean, and he does noc kirnwí 
Si Koi u: Miybe I can dnw it graphically. Picture a track which youi pomter is going 
ro Mow- in this particular case thc mdicator and pointcr are che s.irne thirtgfThérc is 
.1 lítele spot moving borizontally and a vertical line and che opera cor es supposed to 
teep tiic spot on che line. In time tJie spot is gomg lo wander nglit and Icfi.Thcic is 
ni .L^igned irregular traek ti i^ going to folluw. I bis is che displacen!uní with rcspect to 
time, 

SAV4f¡fc: So the Spot wnujd nmve? 

Smoum Tbat is the way che spot wDiild niove ií tlie tracker lJlcJ not ha ve bis own 
L-omrols to briug it baek to normal, It happens he can control tbe movemenr oí ihis 
■pof cithet as .1 divphu ementa i simple diiplaccment by the mavement ot thc lever, or 
In 1 can etíutstjl it in terrm o\ che íirst derivative ut displácement. The velocity at 
which..,., 

Sava 4 ¡ i.. At his will or the experimentars will? 

Strodu: l he experimentar determines what set 4 >f pjiranieters diere is to be. 

S.wAca riie stú k is govermng the displavement or govetus ¡iccdetamm? 

SiKoirp; h can be any oinéination ofany, or ;;IE úiree to any degn-e oFsemitivity che 
experimente*- hkes Tlm servo mech.mism man is capadle of lundling tbe riña Jetiv.i- 
ú\ í‘. the *l-, ond derivative* che original eqnation.any mixture ot .al! thrcc .ind still keép 
diese thinp together. 

Sayaoej Won t che crudest serve» mechanism do chal? | [í¡] 

Wir m-h: The crudest servo mcchanbm will not bccausé the c rudcst servo meehanism 
lias a fijred srtnp T but it is quice possible to bu i Id a servo tuechani^tn - E waiu co say 
sLímethiriy abouc tb.u .11 se son as we get ,i lude further i 11 which the pattern oí Lts 
bf hav 10 r is eIlungetl by its ow 1 ] so e eev; e >t fj¡ lu te. 

S e lí( n rp: k'raik po i 11 í ed thá t, olí r. 

We are building otie. 

Si'wi ícck Such a ^ervt» J mi^lrr say would be very r very usvlul. 

Wie xku: We are domg the following ching; yon know my predktor h the ordinary pre 
dii tor. I here the patteru ofpTédiction is done on paprr -md ir. is fed in to the setting of 
the ptvdictor which tbcri dn>es the prrdictíott job.Wc ¿re doing uosv, or we have ulíder 
eonit'inpEanoii, ^ predietor which has twEi stvrles which we will cali the ordivwy time 
sr.ilf and the secular carne seale, On the secular time sede it will go duóugb che coeti- 
ptñirig motion, compute the auto-correlation and the entire ser of patterns íbr predie- 
tion rliL-ory, cransíer those to the diredt prédíctor which is on a higher time sede and 
tíiVc us the prediccson, conrinually cbanging its patteru ot prediction i i choro is. any 
fliajigc in thc slatistical pattem of che data. Tbat vvould be very cióse to chic si>rt oí a 
rhing, En other words. if the particular occasion arivolvod working on the tirst dem-.t- 
tne only, ic WE>uld work on the ñrst derivativa only. If it i 11 volved going to the sccond, 
it wqu]¿ g 0 to ^ ie seeond. etc. Tbat is a prablcm which is very interesting and une that 
atv handling. I'hat is on our schedule íot eonstruction. 

If you wdl abo pernut nje .l slight aside here. ever seíscc I stLidied niathemat- 
^ I li.ive beeii i rra ti red about thc thiiígs teachcu coid me. I hey never told me how 
Vt^u Ic.irn^d With ,l 31 the postmring and gescure’S, wxlting ora the board, iliey did poiLir 
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out to mt and ^jve i ñame to somcthmg that wcnt on ni che central nervons iystcm Ee 
th.tr í^lí Illt succeeded m domg this í brcamc- a mathcttiatuian .md ií he did rcot ] 
bft-Lint d JÍLiuk. and ío be able 10 demónstrate th.tr rhc central iiervmih sy^tein i Jti 
haiidle che integral and diñerenciaJ calculus s*> moiimHuIEv and iiivch withnui jm 
college iraiuing ii a great pleasurc. 

Wit Ni w- [t ss- a grrat pícaíurc to discover that he found he fiad bern talkinp pnm- -il¡ 
his lite. 

Siiinuu: So murh foi che order oí romplefciry of chis piece of machinen; man. svhich 
wc ha ve pul in between rwo aíready wvtl-kfiown machines. !t is of itsclf inleresnng to 
lirid that man can do sueh thmg*. Él is rvén more inteirsting to tirni that there is a ^ul! 

[32J higher order oí .llUvli;. Man k a predictur and -viys ron | til tire ro do wh.iteui 

my hsx sotitdon predieted \vill be righr so tong as no defectible diíFereriee arisca- 
] rrors oí control thus opérate une -srep ahoye ihe levcls of dispLu emrms, veliKincs and 
acoderad oró . I am verv curious to know just how far we fin pu^h this human opera - 
ton 


Wiener: The imehine f am talking about would litera] [y do this Ir woiild ehecL 
whether tbe error w&s rhc predieted error. I am Eior Kjtíbng .ibout the continu-cnis 
míe bine Ir eould be made discrete quite is casily. I herí when tfie error olii oí 
3t;md when the diferente betweeri the actual ermr and the predieted error got 
beyoiid a certain pereentagp - ir wouJd repcat iiself. « examine ib¡df ^adtftically. 
Strolíd: Work np thióugh arder* of derivad ves? 

W’iinlr: Ir would not actually do that but it does what iv milhcmatiollv equivalen! 
to that, 


m 


Stitovp: The next dlítig of internes* about the human behs K ,.s ,. servo nwchanisui is 
fh.it lie aets rcgardless ni which System ot eotrretirm i\ necessary perhaps I slu.ulii set 
the Miiiatinn up a Httfc hetter. Qfie sv.is of &>mg tntctóng k wítli the anafe hrad 
svrieel. 1 he httd wheel itself is direetly COflnected htn vm , xvill fe.nl, |y observe tlut 
,}!,s } mm - m °P £Rtor can be concerned ,bout varices «tributes ,rf this h.ind vvheel's 
iiiofion, how Jar did >t .nove, how npidly and hnw did n eha.^e ,ts motiun. so with 
lilis simple hand vvhecl -ontrol your tvpn ..| opentor stárts otl svith simple servo tvh- 
fionship. He does h.s ^nstments hrst .11 terms. when Vou .tn,lvze hu rvenrds. of hms 
nuteh did it rruss on the simple displacemem scale. A iittir later on it henins to be 

m! mm ir ílT'™ r rí d ° m * !m :d .P^<ments pamaliv On a simple svstenf 
"í P ? v r h<: b f-'V o ' hoW 1,Ulch thr VL ‘ lot ,c > r ** Nivolvcd. A lutle later on he nuy 
inekuls Modmiai. íf then you introduce some sudden chanap v .m will see thu h.s 

^ u, ;v ... •» ..«. 

2rSt *t?t pmjiKi,,!! '“‘""¡'s-iy ¿... »i„- 

tl J,nü ( , L,,Ul a ^ OOL| °» Súlutious he winds up with 

Í,t:I;ÍLÍ r Jl " T^ ir kaSl nQt dctcri.iNv wnnijj. He (Ities tlus 

correedons are mr in¿i h»-; r-..^ v i - ■or rfvtry third ot j sccood. Htt 

bl ” k «” «'«i* 

lu- M ,bk ro w:,idi wlot h.- v„„ “ JUS ' í™” “ S 1 "’' 1 * " 

Information which detenniues his ne.st a,r-r^ ^ ,ntetlf,tlJ, S th.n the 

course of the eorrective action itseli". ^ ^ Ktlí,n K nDt «*btained durinp the 

a pnrdict. Jís parí ’T f ° uic '•*» and thíC 

nctLL.l nnition but what the LUotmn L ^ i' T S ° ft S ° t ^ 1Jl wc 1 ní)l the 

10 makr nf this, quite practicallv k to s UU1 IO < ^ llL " ^ nttí «sting use we mtend 

lf VVt ' Clnnrt t use dus mechaniim to push &e- 
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qLienries up liigher in radio sets. We intend to cnt by predicción tbc cffecrivc inmsit 
dmc nf thc moler ules ¡n thc gas so tb.it we chcck against «i prrdicted valué inMcad of 
.ni rictud valué. 3 think wc can actuatly do that.Wc inlend to irse that a^ an actual piecc 
oi apparatus tor gas tu bes. 

tÍL BAHO: Olí [luí List |ic'inP. I worider it'it y- the vimc pliernmicnoil ihat om 1 runs iittO 
in ni.iriy studies of the nervous systein. !t y xm takc .i tompleídy uñtrained subjert. sit 
him 3 ii- a chair H elieit tbc kneejerk je regular ínter vals and iben stop thc hammer with- 
chic warning, [he leg k ver y likely to kkk for severa] responso aE che *expeetcd* time 
intervik. 

Smavu: 1 ihiuk that is ver y probabJy the ty pical performance oí tbe entire central 
nervous systeni. 

Supjvose wí h-ive j t.isk where mir opera tor reecivrs his Information by wiy ot fus 
vyeq ver y Urge ruimbcrs of photons .¡re absorbed at the retina at stable ítaáshcal rutes 
mi thac wc may speak oí thcm as being rcveivcd coritLnuousIy.Tlm n where tbc irafbr 
ni ition goes inte the human organism, and ir gocs in, ti> all i rite rus and purpures. con- 
dnuoudy When we ..malvíe what comes out oí the organism P e\cry set oí records ot 
sulHdeni semitÍYÍty + which liavt thus far heen anaiyzcd. has shown low rrequeney 
ptriodicities, frvqueucies of the order of twn ot three per seco Lid. The re is a penod ot 
[Jie order of one-tL-ruh of a seeond dunug which a eorrencive action is taken, durmg 
which surne ebange is m;ide in ihc cliiractcnsEks of the mamui outpur of the man. 

Thert follows a penod ofabout ttva-tenihs tifa seeond in wlnch nothing new is done 
njn.1 rlien another penod of about j triub oí a seeond in which new correctionn .itl- 
made^and so on. 

Kl üve:s: How many changes have yon made in this Unless you have tried 

nuinerous systenis you canil oí say it secrm to me, that thc re is alwjys .a distuiiEinnous 
way oí eottL'L ring what h:i^ Iseeit done. 

SrHijuo; I hesitare to say. I am terrible ai chis sort of thmg. I ani not very good at rote 
Tnenioty. I son of edit rhings 3 rcad, Thcrc | hace been at leasl 20 sources of experi- [«] 
ments going nn.jwst diiphcanon^ of thosc ot the Bnglishman (4. 5). 

WáMNiiR: May I say why this miist be the case? The tiao.srnksion is esscurially discon- 
tinuous.Your individual neurona go all ot none. It is orily by mean-s oí sampímg tliat 
yon anyihíng appioaehing a eoiui hilo lis input. Il you takc too short .t time your 
sampling ¡s going to be dceidedly bad, Your average ofthe inpucs eoniing in won't be 
feacbed in any precise way. Thcreiorc, in order to ge l .i really signitieant correcbotl to 
correa by, you musí w.iir.'l li.it I rhink is orte ofthe ehicí re.Lsom why you gct this dis- 
eicte performanee, ffyou try to m.ikc anotber correetion too somi theu tbc number ot 
nervous impulses, altbough Jarge. wotild not be largc enough to give .m .u cúrate den 
■'Lty; to givc an uceiirate densiry you necd a ce ruin amount ol rime. I he refon- the lim- 
lurions of svLirkmg with all-or-uonc triosmission forre a gmsser all-or-none bundnng 
uf the eorrections. 

Sr^oup- Therc ii a lime of argumenta 

Ki ei i a: (!,m | put in ;i word about thisr I his is a demonsEration ot a tacr which h.is .in 
uld jiid venerable histore, námdy the het ibat human beings httt vunahle reacción 
úciies. Reirtion time was not splít up i uto its component part^ when ic sv.is urst stud- 
icd. which has an irnporL-int hearing on tlie dcvelopment of modern Science. That 
reaction times s.iry rh>m orte individual to another is known. We aíso know that an 
individual^ sltorccst iieicríon time is not conscatit. All kinds oí emotional inriuenees 
aífect it. I ensi on, ,m\ u-t v. o-ver-eageniess, cíe. ull can make him bcat liis own time, 

¿■ithtT accuntdy or inaceuratély; whiíe at mlicr times he lags way belnnd bis basie 
reaction bme 
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cvatANintS IT4? 


Méttllh: Do I undcr&tand that íIils eorrectmn i, litcrally rnade ¡ti tota! darkiie-., jjivI 
chai he proceeds vvith as high a drgrte or' accuracy as ir' lie lud cues tur 4 pcriod ni 
úmc A which i\ wh.it? 

Stroejd: Lee us put it chis vvay: it does not malte .iny diffenmee whetlier he li.th cues in 
clic preeedmg nnc or two-tenths ot'a k^’ond or whether fie lia, ihk, What he is to do 
has been derided h\ predicción. h ttuy he .t ver y <. ompltcaícd acción and li gocs 
thrciugh as such and there is nothinp he nn do abone il once ir is vuited, Itrhe iriíbf- 
macioii cli;iñg«Ls in che mean time, he has bad Ir. 

Mettler: He does not keep on doing tbi^r 

Sinorix hnmediaídy he makes gross error he stops,The next time he imite*- no 
^orretiJLin, He is not going on indehmtrfy making come lian* mt the basn of no 
[3£? información. AJI 1 wish to point ont | i* that die Information cvedved dunng the 
period oí the correoian has íiothing to do wtih the corrección. 

Hjíemünt-Smitíi: It deals with the tiext coneetion? 

Si Nru *>: [t deais with the next one. It is Information N>r the m-si one.Wifh .l sudden 
intemíption liki dut,a typical one wbere he may be íbllowiny i mming spot and the 
e i ; n gJr ■íiLtfdenJy blmks aut and disappears H he makes the next torreeiinii rn lecms 

S? h f *f dlclcd thc ^ ***** be and then stops mukíng corrwtiom altogrther 
betause lie im hirther inform^tion. 

N'i hMirn Thcre is a t.ijr betweetl informatioji and h e ion and the teat iion h 
ajways noí to the hst in Ion na cmn bttt to the las* hiput? 

SntoUD: Yes. 

M<-üLLtn:![; Tl«- interesting thing m me ú that ,t is q^ntized ... urnts nt the order 
ot one tendí second tor and two nr thnet-traths variable for the rc<t 

C ° lnp ! L ' X,[y íifthe tht whde cyrle , M lfean 

rV " Sí 'V í SeCOn<í that «>nb C r^iks ejt’ the b*t 

■ n tiüj i ana che imnation oí the new acción. 

,t V ÍS r YoüÍní^ 1 fhÍS L,rVCt i^ ckl "í 111 whic *l he petsisu - ,n whicb there is 
a mr.You don t meafl Eo say that iic can tollos a compluated contonr with that 


kind oí tmeking? 

STüoun: Fot ipite fair periods oftunes ifhc h 
ie rccognires it as the riglit solución he does 




■appens to fii]| on [he right stihition asid 
r'or ex-imiile nnc -fri L i ■ ~~Yr [1<St V,lr ^ " t L]plí ^ be has ,i rejson to. fusi 

Sy Xrf f * "' ry .. m» harniori- 

üi>n ofthat \ tr^ckcr'i jn 'i ¡l'' C '’^° íl>cr ' lr ' P 0 ” 1 - 1 -* "■ siiiitiWc on tho solu- 

S.-’iVAGi: SevenL] per i ocLs ? 

Sthoudj Sevroü. 

Savace: Severa] sinusoidal? 

Sthkxjti; Yes, 

M( Culloch; i want to gct StrouJs cvider.ce 
íTe.in re Líber. J wouJd Ükc to have him ii 

the evidenee. 
rrCvHLi^ Maybe he shouJd go o ti fine. 

mah) thíng 1 1 ^,,, to”óint ontí thaOi ^ ^ llfr, ' il ' íí - F ku °* rh “ ,s mter»ting.The 
hm,n data hke th.n Cnik I í íc t tí ° ™ ™'\^Y ^nt orig.t, ot a ,hcory. 

eoiiHÍder the central nerolis svscem k t OÉlÉ * us i^ that you nmst necessanly 

MuCuLincíJ: On a quantalY^ " - =» ««'of quantal basi. 


imt on the tibie, t'here es ont question 
.i%4- a l ¡atice co tirush cite siatemeiu so 8 can 
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StHnun: I le has lo work by cyd« of operador!, very mnch like an¡ ordniary mechiart- 
ll-.lI Computer. He does very many complieated things but there muxt be :i fiindamtn- 
mI pcticdicily oí che arder oí the g^ps* Craik suggested gome experitncnts une of 
which I happened 10 be doing ¿t the time he was writíng. If t iti.lv. í will takc up my 
own work [6j, í have never bcoi able lo expLñn why I stJLrred rhis, so we will skip 
dut. I v. 11 L3 kl like lo expía m how I was able in lIl^i i i í iti'Mt.t tír chis pcriodicky, My initial 
fxptrímcjil was a ver y simple une, one which a 13 of you may have .ic one rime or 
¡muther done, or snmethmg very similar tu at, l «t a man m front oían otdmairy cath- 
ueSe rav u*ciilú5<"upc. On ir was a nioving spot, moviiig just ordjfurily back and íbrth, 
Jcross Jiid rcturning very quickly twenty times a second, I guve tlie man a tclcgraph 
kt-y. When he- puncjied the kcy ir made a. lude bip on the lirtc. J «id. *Now joc, sis 
Iiítc and tap tbe key unnl you can niakc the bip stand still tapping just as íást as you 
can - With abuut fvvenry minutes ot praerice he cutiíd mate che bip -<tand stiti« fnr ten 
-rmnds j[ a rime. I íound the duplicating bips were íaÜing 100 miUiseeond* ap.art, plus, 
or BTii-miH 2 1 ? milíi^Lúnds.Wliat was the stimulüsr Why che íiivt bip was- What ^vs 5 tbe 
reacción rime? Exacify HNí miEliseconds plus í ir minus - ’/á rmllisccunds. 1 asked wliat 
he hw and he Sáid that he saw two lines of trace and une bip. The ampliñers catascd a 
duw luinung ot tbe luie so ihat he could see two tiñes, 

-How many b¡ps> I asked? 

«tKacily une,* 

wiut was the re tn be seen, ¡m the physu'-ij wnse? Physically theie wjs j hule spot 
whtch was slightly Uval, It was always moving. 

He saw iwo lines of toce. rx.utlv two, One bip, ex-icdy cune. Tbe bipper was just a 
hule gadget which was nol too wcll-buiJt. Occasionally ir did noi give a bip. Tb;it wm 
the time he saw two Yti íes and i jo bips al aH 
f min tlns experiment I ma de certain mfctcnccs, I sasd arbítrarily thai experien^e is 
L|uantal ni nature. Ir is up to me eo find %vhai the quantum is.. Wben í hnd Ft its rlaine 
u ^monjenti. í-mrii ihis expeníMfiu t inferred very simply tbat one of the things abuíit 
ray momenr was that since thjs was íi 2U-cycle tr.ice and eaclt one ofthese walks across 
the tu be w r as 50 milhseconds that within rhí> moment tbe re inust be repeesented a 
sequence of ewnis which gave ¡d^olutely no indicaliun ;ih lo which carne Orst-Why? 
tkcjine Jie • should h.ivc soniehuw or nihír been able lo cel] whether ihat spot w.is [^73 
moving fmm right lo left út left lo right and Chat he eould not do. He could puil ccr- 
tJiu trieks and hnd unt, but by just looking al ir he eould nol telh li is jusi j Itne of 
trtcc and you eaxinot tell whether che spm inoves right to ieft or left io right. 1 am sure 
sojne ofyou have forgotten which was the c-ese on the oscilloscupe vou were workmg 
with and ¡nade uiistakes itiici mkidjusted, even at low frequencies. I said tfje itlíimcm 
Jefers to evciiLs which ,ire ptrated at sume place in the central nervous system and rh.it 
events repiesented lii tbis moment carried no infbtmation as io relative priorin- in 
[ime. Furchcrmore, yon will nociee chat the subpeet never sees two bip*. He never se^ 
three fines. He never sees a I me and mie-h.df. He ^ees two lines. Theicfore rheie as a 
bííurid.iry betiveen che contení of the rnuments which is pretty sharp, As nearly as 1 
louM determine, infonriatioti is eiiher in one uionicnt or another moment, That is aJL. 

Vbu found uui .after the face and yuu could nul nei cssarily predice which moment the 
irtíbrmjtioai wuuld be in siiiuulation and its eongeaJnient into mornems. 1‘hi-s futuLi- 
wnta3 litíí|ucney of the interruption of the itiin í cali tlie moment ffcquedcy, í?r. 
McCulloch calis it the seanning trequeney. bu diere is scsnnirig atid the rcsults of ihc 
periodo uf tile scanning ,¡rr the período uf the momeitEs. 

í deeided U 3 test chis liypotíiesis in another way- 1 wanted to Jind out how r a man 
woutd ^dd iip informarion -itiíiiit brightncss m time. So I set up ^ lest field which was 
*pbt verheally. One ■ hall’of the ficM was lighted intermittently at a consta» mtemiiy. 


j 






ty&EftN£T|CS íf-ít 
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hut witli variable duración and rvpctitkm rato E'bc oihcr halt ísftht- field wai set up yi 
i]i¿ic thc subject cernid control j continuous bnghtness and he was lold to irwiih th^t 
ruó tbr peak brightncss. Larer un I found iln- mstruL imn u.m pertccdy nlk He iuuJd 
match tbein consi&Lendy only rbs* way anyway, 

í he idea behind ic vvas rfus: voy l ould consider any given flash to be bfoktn up into 
■ i r i v arbitrar il y sntall nu rubor oí indi vidual innts ol intomiafinn It ane u.t^ not ^oing 
to be jble to fcell anything abone the djfftrrvncc m time, then t líese unm tvnhní wiy 
givcjj moment niüst quite simply add up U thcv don t iba? u má on nailon jIxhh prior- 
ity.You nee e¡ich onc oí our lude snb-fiasht< refcrh to cxactly rhe sanie ípace m cxjllIv 
tbc same proporciona and had exactly the same spcctral dorributióa. The onlv drnig 
vvbídl cotí Id disdnguish onc -sub-il.i--.Ji frmn anotber umuld be its date, íñi tvtíre truc, 
as ] had posenLatt-tl, rh.it dates within a single moment vvere mean ingles, then tím dif~ 
m trence ofdace con Id not nía he any dif| ibrcnce. So [bar iftherc n to he no LiLÍornii- 
tion abone relative prionry tliey musí add linearly. 

M y reslllts 1 ‘"“I' 1 pl«i ... diagranis A. ü, í. 1 ;ind D, choosmu; sedes ntnnme fhim 
zeru to Ifím, 
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jppearrit in him « .i pwcntílf l.í lK ' ' U, ' ,l ‘ Ct '' cstl,mtc W bnighr the flash (irkl 
i cnuld “ r l lÍK fidd — "" <',c ^e. Alo* 

M *y '«* m l-m ivailable. Experu lív"^ th . <: * ta «>nst:int peak ot ii««i- 

bctwtscn 8 cydej íecond , r , | >n i U,r M sab j ífCls > ^ mnditiuns, jJ[ frequendes 
*** «he *n, peSn ^ ó r ¿ ' « OI n«, linear rin.- 

^«jnA.Ucar.t^^ST 111 rr t0 thc ,(líl P"«nr. 1«) P ,-n L m 

shcsi.y c\p<:i-r tkjni our postulates ií'th^ ' l ' u tbese s-'urs't-s are preosdy what sve 
per raoment. Ir can be showr. rl, lf .i^'' WCrí: üne OT * amK integM] number of flashes 

sumniLícion curves would be piedicted ody if 
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tlic montrnt írcquency of the vicwer and che flash rale of dic test íield vvtnr in har- 
nboria-. ruhition to unte another k can sraJI further be shmvn íhat íhe chftical avsunip 
rtons of temporil sumiliation of brightness wiJl not prcdict che | data obtaincd That 
*uch harmomc letotioras should obiaiii was one ofthe postúlate* that wjs mferred troni 
the earíier ttppitig experiment. If ytrti remember, íhe observer saw iwo and only t\vo 
Ijjti-'s of mu e, une and oniy one bip, which uould be the case onEy if such haruaonii 
relación* obtaineck 

Wc couEd makr a predicción for repetí don mes w bicb had periods quite bng with 
respect to he periods of moments. Under snch circo instantes, 1 could bavr a chap 
rnakiti^ mmniatioiu &swr tbad the fladi race bilí stiU in harmonic relación to it.Iflit 
^L-re suunniing at (be race of two moment* (o ojie flash, his remlts should make a curve 
kke chat oí 13 iit rontrast lo A. Here lie would continué sumnnng Finearty until one 
ttiumcnt \v;is Eidly Eightcd. at which poént the Jight should be as btight as ir would t-vrr 
appcar. 

I Jala beleño S trytrles per sccond did une eonfotm to che simple prcdiitioiis, At 6.4 
i ye les per secoriti which was a frequeiuy which \ cxplored, íhe data very frequeiitly 
EtJoked Eikt- { '. when plotted. le did not matter which way che cubjecl started.We mighl 
'Un. with W olues and últ curve would starl otT as if íhe Hubjcct were ainiing fnr 
^osiie point abouc SU peicen l du radon ai id KM) perrent bHghmcs*. Whcn one moni ene 
wis abuut RiSy lighred, che subj ect would gri a lutb- [Oiiíuscd and ei ratú in bis ¡iid^ 1 - 
nw| lt s the flashes grevv j licrle lo ripie r clu- curve would fmisb up as ñ^cEiere werc one 
"j sume integra] numbci of flashes per moruent. 

SAVAtph: FEie variables are bríghtntss? 

STRiruii: E he varübles are, jtong ihe abscissa, the porcent of orne íhe il.wh of constant 
brighíne&i 15 available and. alísug che orctinate, the subject s esntnate of the groa test 
Eirighúfiess oí íJic flash mg tidd.Thc subject would vtatt oílas if be were goicig to have 
iwü moments per flash, t^ei cunfused baif way up and ha ve one rraofiient per flash. 
^«■E: This Eiigh end rs where the field ts almost eonciriLnmsIy ilUiminaledf 
Si roí ij; Where the ticJd is ainiosc continua!]y illutninaced, At soinewhat lower fre- 
quendes subjccta produce dau which coníbrm to the predseted valúes temporaily huí 
wnh respect to brightnes^ tbey confoundcd me.The valué did not readi HM\ percent 
w Itere I predicted it shuuld have. k fcll somewbat short as in D. 

k w¡LS .imaziitg lite degtce oE accuracy that the^e pcoplc cernid achí uve. 1 built a 5 
pen-cnc imtniitient and thought st would be good enotigh. More exaedy, 1 built a 
gond instrument and calibrated ti whh an accuracy ot’ 5 perccni. My observers’ dita 
hutc so intrrnally uoosisceitl that (bey showed up my poor calibi aiions , very pain- 
Euily. I i I ever do tíos vori of thiiig again. I * un not goulg to make che mistakc ofsclling 
rbe human opemior short. If yon ask him the rigbt questions, he is capable of giving 
yon bejutiful and prucise aasswers. 

1 Eiis k very usefuL Wc can do a grcat nunibcr of chingó svuli chj> postúlate system, 

I r "^. ror examplu, ue uan ge i rid of tfiu bugaboo üt reacción time and its variabüity, 
is reaition time so rndeter mi rúate? Yon recognizc chat wben yon are in a iypica] 
rtüction time experjment, yon present .i man with a stinmlus, give the man no chance 
m syuchrunize stimulation to anything, so you have triken a complete chance on wfutr 
r^'i ise rebtionship tlietv to the ínoment.Tn do someching you muse presuniably be 
,IVt,L ^ of the ase .md >o pu must be jware oí'jc in lome moment. k is very unJikdy 
Eli n yon ,m: avvarr of the conten r of che monicnt iejjeiI all ot the initiaE srimulus excica ■ 
Uou whii Ei ¡i lv going (o nrpréSeill Ij.ls necurred.Tbere vviLI be soinc de finí Cu time after 
the uuu has oucurred befo re any definí te .iíí]lh]i can he taken. rhe net re<ult woii]d he. 
m ,:!I1 íxperimeut where a man operated ac a pedectly constalil moment tfequenuy, 
■md pcifectly aecuralély, tfi.u hw re.u non times would show a perfeedy square dkeribu- 
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non oí leiifcsth* exatctJy ync mumcnt long. Surpmua^ly ruough undcr nuny fonda cauris 
vcry we 31 -irjíntftl individual opcralors hffve given distribuí! un of rejan m tjnüf which 
approifh chis iimiting case oí che squjrr ¿te tribuno», oin- naomcnt long jrsd with 
rcmarkafcle i+CL iiracy, I rcEiiemlier 4 wrv bcautifiil tbiTip£ L .1 curve íei Woiiwiwofth Imán 
same oí Jen Ierras data thac sJ 1 l chis very ELiceh Alíifcmr evr ry«. >i if 01 those rrardon® bs 
induded 3n 4 fiítJv block, opte niomcnt lorig. J huid notued had others thit the Jjsifj- 
bution oí rcMction times oí *mpji- Mibjeet.v undvr etljii\ eondiü 01 \% are mLtlp-inodjJ 
í hese are stitistically sjgíllfiont. I ined an cxpenmrm bv mcaiis of vvhkh 1 hoped lo 
íie 1 the mujtiple modes ot mch djNtrihubons iti iha-s pololare ¡system I did» r surcad 
bot l discoveiecl soniething which I have noi iorgocteij- í Jon i hniter with mútnciir 
Einctiom ira visión wirh 4 piere caí cqmpmcnt rfoji ^ives auditan cues as lo ivlu( rs 
^oang 011 or which tus any disrructing auditory per 1 odieity.Yon wiÍJ tic thc sortningtn 
.lOTuetbhig th.ar yoü do noi wam to study and vestir rcsuJt wiíl ranee l'rom 1 irntusiaiv to 
coin p Ictely mdtc [pher.i ble. 

i he lulbot-PI aturan iaw which n of purdy empírica! orígtn can be pnrdieted simple 
. mU ' i im. posm .itcs. Abovc the critical riicfcct frequenrv all r-tniLiies of apparcnt 
brames* bccomc rhe same; maxmium, mínimum and ,vcn. g r ate memin^ m a, 

, TiT , 1 flKk ?r B Md Tht Talboi-Hateau bw h simple thc- ptvehebon which we 
1 111 1 IL 1 i,Jlt iji'ms rrpresenU'd h\ A in dus tange <i| repetid nn ratee. Another wji 
ot «ating iHir pmhcnon ccuJd h.ive hccn that if date , 4 to be of no i onsMOHicr 

Z I 1 ":; T"T , ’ hr '^" L :V t ' J va ^ n * ^ h * » «mpiy that of a hgbt omW Z* 

mean enerj^y which is on ali of thc tíme. 

* l!Í í , n<1t ’ ,ntidp f ; ca,1le í,llr «perunent. fivery mne I 

bois v a hií 1 " f] s UV( ’ mornent to a one H«h periné 

(Mili. VOQ liad phi m the field.! did not set out to study phi. 

ÜÍSST *rr¿r Mtí * K 1[lokÍn ^ t ■■ ^ « «nammlj- iíliinii- 

fold ' rtf d " rk - W¡K ’ n ^ lni B# * Ph¡. thr illumination seems to travel cwer the 

up to dramnítrate Dhi^n S ° T r°' " r¡yÍdJy df[rrnlÍNeii rhl ' WJ ' i «t- 
thc field Hashed ind lnl pj* j ex P t?rime,1ta] IwiBhtnevi snmm.nion. Halt'oí 

dupf„te^ e^tS, T™: íl a """ bl3dC “P—• Tí '-V «*>n. cant to 

Mtpai-ation bct^ cr E h e t^o Sffieíij Üj|iSe«™iS *?*** ‘ hC dfglW ° f 
c'laange the shape of the curves I k, 10 w l r 7 ? J ' , ! blfSUlty “ « d »« ñor 

wide and I tried it wjth a tazor biide an [ ,h ' 7^ ’u 1 ' ,irdh<1,,rd sf P i,rat<lr ll ' VJÍ1 (IK ’ 

l&ogjiL. .l . B d rírí,ulí ' '¡bawed iiuich |cü v-ariability. 

ter and swej 01 » agXjíke bn^Vd-a'kdhtEr^^’^ ° f ‘ h,S t,dd ‘‘"""P' 1 ' at thf d "’ 1Tl1í ' 


K LüVFK: Whjt yo u j Ust destribed 


noinena. 


SMtl1 to bc Ka n mta movenients radier than phi phe- 


Stbquíj: Yon cancheóse 


íi.«w a guillotine. I did ai niv judáiiLmtw-h^ ^ ^ ^ ^ nuwenicnL I cernid 

do not, Whatievcr kind of anmn-nf ■ ' ”^P ln ^ U V down, wliL-rcas most peopt¿ 
bctwctn mvrn^. niutum 1 saw, it did nal rnikc iny diflfercrWC 


bctwe 

Th. 


eri ni > r cu ^ and OLhcr peopleíi' 
icii we went on t-xperinjcniinfi: 
imagane could ' L 1 * ■ 




i>r be huid the Hashim- licht ■ h^'^' klnds oi CO[itra P lií, n'> wc could 
oted :,t tl|t[ "P and swinginc Jtke a Den 1117 '* V1U ' tCr ' í( you J ™jíinc a littlr doorpw- 
1 ic top and siAinging |iic C lI nendnlum rt 1111 '■ v " u ( <u| l d a lude door pivoted ir 
could self-consciously advanee w Vb - i ' ' pp,R ‘ Iitf > ■ tn V ^md of hypothesis which you 
niatiun that von had', was verifiahle'h ^ ¿ '^ rtr Wl[h dl <-‘ ^nd nf mtbr- 

the physicaJ 5cn . Se ll(s lrioúfm M * my J PParcnt motion, Of coutw there ivas m 
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Fniitj chis í adwnced thc postúlate tli.it for apparem ntoiion to cxist there musí br -i 
liííférence oí che apatía! represen calían of infortnadon betwccn succesáve motnerus, If 
sutocsúvc momcnts are thm difftrentiated you Jiave che basts tur tesúng hypoiheses as 
reí what consticutc-i elle- motiun which aceouius for ibis diflferenee. At thk point 1 suti- 
denly rcalized thtr implientions of whac we krimv about thc absor petnn ofllght in eyes. 
Whcjia quantum absorbed in thii system it giws dircctly only che tuBowing picces 
oí itiíbruuiHjnr thc aproxímate date ofarrival and tbc appmxmute rraergy. in and of 
Lrselr'j quantum carino! tell you whether ir carne ífom a near ur a lar objcct.a statiou- 
aty Lvr :i movlng object, or even frurti which dirección ií t .une, From thc sEructure of 
thc cyc. we can inlet che muse probable directian. None oí this información is abone 
motion directly. Any ñutiera of morion muse be ai] infenence. an hypothesk, rao matter 
whai fcind oían eyc is used, It is siiuply not m che na tu re oflighc to give directly any 
nnfbrniation aboiil mocion.You tiever see inodora under any cirtumstances.You nlere I y 
have marenal wilh which yon t.m lest an hyputheds abone madon. 

Frj-moN] Svlitjí: Isn't that pertectly analogous co thc projeceion ofan ink blut iu che 
Rorschacb? 

Sijeoud; bxcépt in chis case yon are time bou lid. 

Fu i .ur j vi ■ Sm m i. i he pti nos is thc sanie, tbc projecdon process. 

Stbouií: For l.i ck oí a better temí I jitsr cali ic hypochesk lesting, í ltw shall w r c say, it 
ií oí Lhe order ofsomeihing which does not come íkim che informaron itselí? 

Fkemon r-S.viiTiE: Iso't that exactly thc sanie? Wbcn you sec a bear in che ink bíot che 
bear does not come htmi thc ink blot. 

‘vi w >üd : 1 11 che case of che R o rs ch ach T th e I ly po th es i s yt >u j n r i ni re l ir 1 test. Fr is a 
umdes* cinc In che case ofsciccessive moment with dtfferem Hiructure», tbc bypetbesis 
k not .i ermeiess oi>e but involvc* motion.You gct a seqiiencc oí” moments which ditfcr 
ni sfMce valué in or^aníration, It there ís a spacc d i be re rice ihen you have a mearas of 
ccstirt^ an bypoths'sis tluc soinctbiing moved. 

WnihEH.: Has any vvork been done ora moviiig Rorsehachs? 

I ní mon i - S mith ; I don ’t know. 

StBíifO: That is righc.Tliac is wliac I am trying to tell yon, chai tbc modon that v^oii 
set-, is mediated by thc ábsorpcíori of quariEa, quanta Lirrivirag .i£ che retina ai a place 
¡irní dntc, Do they tell vou. »We carne Ifom ,i movhig objeci?» I llave not beard any- 
H-üdy say chai thc retina could detect the Doppler efFec t Rven if it eould | detwt che 
l^opplcr etFcct we wnuld have to have advanee información as co what smte ofwhat 
emittfr wa* involved. 

The only thing that scctnv to be .tt al] binding is thac you get a sort ot fedirag of 
b'-Jict or urabelieí. You casi try .1 w r nong hypothesis. One that vvon't tic. just vvon't be. 
l>o you gec '.vliat I mean? Ai ibis leve! ifyotir test hypothesís explains thc data ofyoui 
ttionients, ü works. Please un destarad I wonid nol for a motnent cr y co pmpose any 
tríEchanism for accountirag for it. 

Savaue: How do \'ou systcmatize your general hypolhcsisí You sce the guillotine 
motion h not consiste rn even iu it\ molions. 

Muíscio: that I t¿¡| co see. In chis particular case 1 can only repon ihuigs as I o b ser ved 
t lien i lt you want 10 "thj* or have-' guillotines or -nltding doors til en rhéy are quice 
appacent. You. Dt. Savage, migJu lias e .1 vested inceresi in not sccing thcni and su you 
n>]ght noc. ¡ kritiw that m\’ wife could rae ver see a swinging door althougb she had no 
tmuble ar all seeíng balk>ot]s or guillotines. 

fujAnmi-S^mr- Whcn yon say tourig. y^>u mean when it happens cu be a happy 

OJte? 
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Strouíj- Forgive me tbr being so tiÁi\w Ytni uv hjppy vvith ytwr hypothesu af 
motiun or you jfr not. In .1 typie¿! tile timan fin - yon may b*r m j trun itsd pljncirig 
out thc vviiulofw at íhe tram on che ncigbhonn¿c itafk you may come finí to tlte 
hypnthc&is rfiat yom trun is uiovíng. Then íuddcTily you rtsJiKc dut thc cnofiniung 
mtonmnon -ihínar thc ¡ai' l’L^J fr. 1 T 1 ■ >n n-i \onr rr,im w mu títere r uk1 vou jfe [hen hipp 
wirh thc hypothcsis that n is thc trun oís thc nexi tfatk which 1 * nioving and not yvw 
wvn.You wül rrmemher thongh whilc you wew uilJ happy wíth your fim hypoetieHS 
y mi wcre complete] y convinced th.u je was yuur train thst was in nMtjon 
Frf movt-Smith: You hud a monicni ofarixiety. 

SrHtn ji Perhaps you thoughi it wu ñor time for thc (rain io Icivc. JYrhjpt youi vvifr 
wJm klJ íl[ '" Mrtf ' VJc]l V”n huí r,ot tor ihe jourm-y. h.id nm yet IctKthcn m tlic 
nt'xr ^cteedtng inmm-nts ynu come ro thc more comforting conclusión thjt :t is thc 
otíicr réJlow s train that is leaving the rtarion. 

Savaí. 1-.: Either hypnihcsis is compatible wíth thc visual genmetry. 

Stiuji.t); They are compatible. 

FRtMoMT-SMiTH: Vou dan Y test R atl, exccpt purely Mibjectivc reaction. 

STXl ( Th rV r " TTT ri,Jf d ° íMct *** ^nfigundem. Moroent A 

M V U ht lí r ” WboI,y ^ - ridd ..t Slúch „ ñor fchted. 

rn Ynu h n n ' m l 1 refrrrin 8 *“ th * — V* ■■ - ™ -nXr ui 

□me, ion Have tlic hasis oí phi. 

fLuRKH- t)t ^pparent niotion,* not *phii* 

Tr-uiu rr i > ^ * SÍN>rÉÍ_r to Jkluuigh I am- doiiig mju^iee n* in dthnmon. 

¡ton of hypothtóilr U1K 1 KlL 3rC lílV 5e,1SOiy m which you éan't have Úm 

Sí kolio: Pmomdy ] don + (l but l have cvery reason 
bdi, th ji thú iderEtica] ' Y 

s-mie time. 

y °“ P ‘““ *“*' of-dte-y dn™* 

Stboüd; 


, -■ t(í believe. and so has l>c McCul- 

ilu JtllMn ls °E >tra ting tbr bütb visaon and hcarÉng and ai thc 


¡aUy or theoretícdhr'di^rn!,P n,bl ' ítn up m which wt are m cinpiri- 

hoth vís L on ,md hciring for conin ir^rk- ^ t!> c «me información for 

very ftcqucndy. Iti iht cimr«- ,,/th' ' PUrposcs, | Jur sort or pmblcm n comingvp 

tinfc chese two up,\bu w... 11 * ' Vt ' ^ >E inítJ 1 L,i '" “«¡o» ol hw wdt wc could 

1 ' n - yC ' ,llc ^ ** “cerned to diioking .. my rhcorcriod 


ttTms r hey wcre sayjng, »What .v,- t-,., 11, 
viüuji] iiioiticnt tuiH-tionV iW ,r. . '■ rK ’ t ' i '\ u> ru ' [ ht L Jütiitory sykrem to thc 

■‘skmg in which p,irt ofthe hmu th' 1 iTr^ IT: ' werT krddingabout it to 

honiontaJly in , m oidinary oscillosí oit- ' 'r ' mwc * tílL ‘ s P Qt oí a cathode uk tubc 
likc ,h tlijrp click which liss h irni nii 1 ii' L 1111 r ' ![ !nE<J .in imJitory \ignit Thií lúUOth 
'■ver, in thc man, W( -¡] ^ q ¡ ( ,' '' <l ov ' cr '^ e ml P-TJnr Imv harmornes are. h«w- 

Zt'T ° í hjííh '«y2S Wha ‘ >" u '«ve here b fondunentally a 

sIips around 10 or ^1 2 c!Í| l-,'' ’'' 1 ' f ' 1,LS 1 ' 1 to ri 'c,i; !itde didts as thc h-.irn 

conneets a microphone lo the vrrtfcjü atcrnTC^ ^ f 10 * r inter «ting things. Iflw 

7" 7 ll 7 1|?! ' f,,tdi 111 wn , 1,11 lk_ . i* i» ^^« 

he d.cks. If he warus to j„„ k JStSS? h r U "" ÍV *** ««P «* .he hastsof 
twtddJ' 7 TT ^ " 1CJns of his nervous hl ‘ hnt1 ' " infinitely simpfcr m 

Lh “"'" J ■*’ * ’-'-V* ««p KSSC " « to*" W. Pi.d, „ dmdy «yn- 

Píttcrn hardy dr.fo by oll fh ,. ^^oscopc. 
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Mi CuiLOt K: It is anuzing how accuraiely you can do that. 

Fbemúnt-Smtth;- 5ay Chat agairi? ¡ 

Srauuu-: Hete he getting ;i liccle clkk cvery 9di of a sccond, and wul i this curious 
bir oi intorti jatinri he is able to synchronize che cmie which i* many times rhut fre- 
queney say eyeles a secondThat is 30 time*, ihe click ffequeney. Nnw wlth this 
tlii k he can tcll that in chis case tfacne are exaetty 3ü complete cyele* of chis tone in 
«cli of diese moments. He can do this with hit tyes dosed and whén he opens thein 
Ele wtll sec che corresponding trace spnead t hjc befóte him on die otriHoscopc niomení 
by momcni, noiw of i t duplieatetk none of ¡t lost. 

Dí. Arnold M Small, the head oí our división, is an exedlent snoJinisc and inany of 
our nuiather are fine muMairis. I musí eonfess that 1 ain not. í couJd only be c;tl|ed a 
hiísie ftumt. Our favorite bav: violinist thoughc ch;it í was kiddmg wEicn I first 
desenhed chis seranee rdationship hcrween a 9-eyde elick and a 27ik-cycJe tone. He 
prcmipdv carne over to ni y laboraíory and xcuted listen ing for tbis relaríomhíp which I 
teritattveEy called -beats*. He tried for .dumt 10 minutes and said je chut point dt is 
vvuLr vivid irnagination*. I liad co leave thtr taboratory for a íeu minuto and when I 
rctumed E fbumd Kiim as. cxcitpd ¿s \ had bccn. *Now I have ím he said. uits a ri^lic and 
is-Tong feding,- 

Amsther oi our workers who was Lnteirated in spoech souods had railed a^oiiEHi the 
E:ile diat he ivas cunstantly adjnsting and readiuxtíng chv osedíoseope wíthout nuuh 
slil'ítss .it seetrtg .i meaningñiJ trace. He felt that chis was a very niee lítele invención. 
VI leIí rliL 1 <, lick as a ene, he had .o ic \\vn- only to twiddJe ihc diak of his own ncrvotis 
vystem j mi jet ihe di.Ljs. of thé osciHoSeope alone Wich a lirrle praetice. 1 fmrnd him 
\Lrtk singing tuise^ and l oinparing che vowel sountb of che various pitcEies with rbe 
jra'atíst of case. 

Mí;Culiík H; Flie auditory stimidus is here beating your sy:>tem to úm pace u here 
y<iL! can perforin visually and voealiy in pace with ihe mechanieal sysretis. 

¡Sthoui r. Je \% beating out tlie tone Mr n. Apparemly thc problern not hoiv to syn- 
eEttonize inonieni in j qtiencie^. TEiey are aisvays synehíonized to sometbin^ and tile 
pmblem is to j<t-t xynchzonisH] with sonicthing yon want.These chings are ihe son of 
I hinp happening in iny Eaboiatory coday í ^peak only with cEie exdtítnent of the 
moment and rechecking rnay etian^e .something. J teel very happy abouc dns for if this 
^■■'rks oLtt \ am noc gomg eo have eo do anything very desperate to my subjeas M .di in 
my '-pvi. i.l! prohlem, fhe machinery is goÍE>ií to suppjy son te amiifory driving cues 
Etjjttrd to the visual material, j 

Mc.-Ciji.loch: Wifl you d escribe (fie experirnent wiih the earphnne*? 

¡vikOLEF); Dr. Lkklider w;is s'omieeted wiiii eIiís. He eame out io our place. He veas 
ujmj: soiTietliÉng v. ifh binanral beats not the orditiary kijid but another wherc the 
rnaMinal occuiv i T ¡ the righf car and rhc mínimat occnrs in the left K and if sw.ipv hack 
M'id foríh: csthrrwise a very oidinary beac sLttiarion. 'ldus is .igsnn a span:il situación, ore 
■ Jr^i máxima) .ind one lslt .i ininimal. one car lie a ring nne ti ring and the other hcaring 
^hf other. One can h ive anditory phi- It a liEtle biid buuncing berreen the cars or 
sprninng around ¡lie hcad, from lert to right or right ro ¡ett. í ahvays wondered why it 
'■noves only in tfie horizont.il plañe. He veas usitlg Listijous figures co cotiut these l>ears 
kv.iuse lus heat eouniing círcuit w.ls not finished. My favo rite apparent rnotion for 
Mniplu Lissajoua figures is that of á weddirig ring, a wedding rmg spinning.WhíEe I ]ts- 
tcan.-J to ]ics bcaui I watehed the ring spin. í found i i I inerrased clic frequeney ot the 
oeatí che wcddtng ring spun f áster and J áster and ti na] [y al a fhrqucrncy botli the apilar- 

J|i( >non of che ring orí rhr osdlínwope and the rnovements of my bird broke down 
tógefherand becamc in the case of the hird merely buzztng sound betvveen my tvvo 
enrs, wich no definite spadaJ locación. On the other hand the wedding ring phenome- 
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non broke ctawn irit** a vorc oí wobbling paraJldognii] When ynu reducid the br- 
qucneies yon wrt again ible io vee che tpinning vvcddmg ring and lo Soten ni the lit- 
dc bird From wztching Jt higher írequenctes £ had j suri oí teeínig that the írequenri 
ji which the titile distorEcd p.it.ilíe3ognim w.o > 0 . ill.ning veas muiil'Iiow ,i b\i K-lniuj 
the buzzing írcqunicy in iny cars. J chought ihi^ was intenesting so I isked the " h-rp 
who \vas opera ring the cquipment - lio was moví hjivc ií lio relc ¿¡o ditíercncc m ihc 
tirning bctwcen che Liuzz and oseilhting parjhelugr.ini w hén tho simple .ippifrm 
niotiüii had broken duwn. He too frlt that the oscillatmg parallelogran ought lo hunn, 
up jusl a littlc to cacch up_ í\m es something else that is in teres tmg to ftnd üuí, that 
there is che possibiluy oí measuring the difieren l e lo eran su time for íntonitauon ímj11 
tbe caxdnuu j.nd¡ arrivmg fmm the retina, 

Klüviir; As -t paychologist you are itridoubtedly familiar with the Tau clíect whieti 
appears when three stinuih are successively esposed al cquai spati.il huí unequil tciti- 
poraJ uitervals. For i listan i e. ir the time between the appearance oí che ¡irse and the 
second iciniuhis is shorcer tban that betwccn the secón d and the third stimuluv the 
rost distante ¡ippears shorter than che second. Thís eífcct has been domonstrated itii 
l*r\ visión, hearing, and toueh. 

Sj jioui>: Noft sve are gettmg into qumions that £ wam lo knmv more abone mysdf 
le ií povsiblc ir] diese cases, wirh the Enghshmans dala abone cracking and mine, with 
íbe virios is and sundry thittgs we havr talked ihout, to have the assiimplíon that thr 
enera] nervous System is a ni ce Computer with a period ufa Eenth of a second, ¿s a 
whole - 


M±tti hh ; I>id you find that difíereiu vsibjeciv had difftant time intervols? Hit ttOT 
Ior .Mking thi> qiiestton is beoursc [ ani influenced hv Halsteids daca and aiso some I 
had mysdf. Did you íitid tíiai the inJividu.il has íns own faquentv which vari« Iktm 
individual lo in di vidual í 

n i ^ >U3 e 1 ^ t ^ líS - ^ er haps ] was a Little hurned and did non itate ]t. If vou c^rr 

swrt to ihmk íibout it, wt- cío mmiori wry de-.nk. In ordtT to be ablc to .nv«um 

lnt>tK,M VÍ>r V clcarly, as ,i pundy clteoreiical propivsiuon, I ori^in:iUy 

"íh : ri l " y lh 'i ' mi,,,wnL trL'ijiK'm y c.in be shittet) bat k and Ibrch 

CLomhiil r ! ;T vy 1 >! Í I1,:taVL so ' l 1,:,n jnd it-t upon ,1 hamitmic reta- 

nZ™ t » 1 v' n r l :,ny to a ■Ht.nujlns ridd, whÍL-h lf the 

nal ibis avñ h/'" 1 -” 1,1 ° riTlal " J| t- > nlatiuLd likt- to point >ut that in .. normal aitdivid- 

P c r C *‘ ThOT *” - «ornwl pcopl, a huir 

Moral fura nnrV ■ ^ Ll on 11 odurrwisc yon will mi\rakc an intcrmittmt 

reír j iontmtioüs one« ]w vr.,\^c i r , 

información for appamntK „om,il n-nnl tT ‘ H hltT| M* ls lm F K,fünt 

s«ond wlu ‘11 yon íiavc nwv’re-isoif mV^ ** '* 1,1 5,J c V cl ” ^ 

and with the atnoun nfl, ' j tQ !) '- lltJVlL ll '-U the-re anr five fta^hn pt-r moment, 

Wurred bui you can ,d¡] sS”™ í™ ™“‘ d ''T’^ lh ” e bí FTÍ " V ^ 

tini übilny to diírtinKiiish betwt-ei H. -L .^' 1Ju, ‘ ’' K HüJti poinfrdemt, 

d«troyed by injury L tni1 ^ cnutinuomi. stinuilus iield n xékn 

Mm n.KH. ¡> 0 [h L , individuáis differ? 

rmie, Just for exampk-, | fooughH^ diffirr w¡ciinl ‘hetnsclves ftom tune d> 

hmit in the cvenings* TTn, s> for 


■ a tendeney fbr individuáis to shuw a lowrr 
and apparent niodan lt i VrétjmCy \\i t h ¡ - , d * bri ’ kra I ürVe [Diagnrn O 


unghi iU'i prrfectly straiifot 
ni^ht. The wftoJe 



ün . . 1 CtírtJÍn ^>bject roday al 10:00 a.m.. and - 

K lJt ‘ i fe wnolt- octave haH [ r . ?llL,ne s “bject and the same condinons .it six at 

s (, P e raiing on a range w here 1^1 ^ 3LSU ^ (íí P ^> SU1 ^°M¡ U ¡ 1 changes. Wlwrcjs be 
— : ng,dur tn g the nior»^ per llash rebtion wi, ieatibk 

Wl ’ ll,f lG 1 of foquen cíes ,va, som^ha. 


U'as 
Ior this 


evenir 
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higher.The worst possibk case was that oftny wifr, Sht sutfcrcd unknown bm proba- 
bly sevtre injuries as the rcMilt of rhemmtii: fever Sbe has no binocular vímioü and 
lomeiimes her vima] ficld i- bbnked our by a %Lar-Np.íngk'd serecn with j Enere tunnd 
visión leí oí ie eye. Ju&t what it is \ve do not kuow, I fowcven her daca were T if anything, 
mote precise thjn any other subject's in this fidd. She has on occastnn been tested 
whcFj thcrt i 5 . this su mina non périod, ju$t tmc momcnt to one fianh ptínod, which 
ton Id be .is lonir as 200 niillisecnmU. 

Kj i. vi ü.: I bate to brítig up tht L Bñickc etlect. 

Srnoun: J bis enbanceüient of brightoess effeet? 

KlirvFR: Yes. 

Htroud: That wa- sometlimg I expíeles I tu hnd and düd not. í later learned tro ni H.il- 
stcul that it Más eioe to h e expcctcd at the levéis of illuminatian that í ví as wnrkuig 
with 

Ki.lii.íh: You wcre würking with very Iom 1 le veis of illuminatton. 

Sthoud; Yes. 

k11 vh h. You «. .ni easily \et up the proper condidons ior pmdudDg the Drücke effecc. 
Huw wotild vmi dea! with it? 

Simún: I would Eike co know. As we aJI knovv. the mtthitúüii] of ádjusement ¡n the 
eye is by no means rase enough and p¡ood enotigh co accoiuit for ihe kirid of üeeing 
chat ive do. I tuve áwtimed tbac the fellow who made the human heuig put iri A.V. C.. 
circui-ts 1 in addjtton to the ordiiiury ones of oh en mal adjiistméntM and arfjuatjncntü of 
pigrnent materuls. pupil adjustTm'ntv. and so forth, A-V. O. sy^term in general have .i 
raí her iiiiert’sting pnoperty in that thcy have sonie fixed time consuno and ir you 
impuse apon thcm signáis which have time coratants of the same order, the A V. C. 
Cimiiis tend to bounce.These are not always eomplctely damped systems and I believe 
ihat the enhaneetnent whieh Hriicke observad in somc cases as did üardey, i.s an upset 
ñng oí the A.V. C circuit. 

Ki.üvkw: What is the brighuicss in míllilambcrti? 

^thoud : J brought al i the original daEa sheets. 

Kll vfp: Oflbmd? 

Sraoru: í c-innot tdl you, I jm sor ry. 3 woold be a ble to Eook it up.Thcy are very 
Imv. I wat liniitcd by eqnipment conditions and I l oitld not spend inuch money I set- 
tleil ibr m y lighc so urce on .i cent C'bristiiias tree fluorefteent lamp whieh happened 
to have the decaí e lie íes, liiieársry, speetnun and so fbrth requined. I wanted to gct away 
itum color si lilis, so I choppcd tFos otf at 7Í.H) milli j ni en vos for ■* number of reasons. 
One ivas that it ivas invisible scotopicalh. Another onc < I wanted to make surtí tbac the 
.lubjeet Jookesl pretty Mraight at it.At these levds he is going to see a red spot and M 
'hese leveh wc do not get color shilr \i itli this sort of bght.We eithcr see red or not at 
all-Tbat put me je a very low level indeed. I was very nmch disturbed bccause orlgi- 
njJly \ had not eicpccted thi^ sorf of ching at atl and I bad exptícted to íind the Bríickc 
enhan< cment (7). I tbought this was to reniain the funduoental pmperty of secing. I 
tbund íiLii f rom Or. Hjlsread thac in cases of low levéis of illuTnination there was no 
Bnieke enhancernem crtcct. fíne thh is something you mJght perhaps fxptrci. In com- 
tnercial reccivets for exarnple wf use ddayed A.V. t.. I hat is, the A.V. C, Círi'uit does 
not start openring until son Le sacisfactory level of signa I lias airea dy bcen put in. Hete 
1 suspeet that the desistír of cuan used the same notion- for loiv levéis of illumination 
diere n no volume contrt>l H only ivlien che signa! level rises ti] more than adeqüítc vah 
ül"s dncii Elie A.V, C. come in. I vvürked at a Icvcl below A.V. tE did not perturb the 


* Auíohuek V^lumc ü>ntid diruií*. 
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A.V. C. and Ü.tíiJcy wurked jbove thr A. V. c JrvcL Ae ^ t ri.La bi írct|iifnqn he r> unid 
whjt was cxpcctcd. that be couEd perturb ic. J >r. Hakread wurked on buth suie* jnd in 
his exponento tíur ls die way ít worked. 

Savacf: Wku i\ [ Ilív efteer you .¡re speáking jbnut? 

S-TRnunr Ifyou llave a re!ai¡ve]y brighr light fl,ishingon hilf che lime and offhjJfdic 
NriK 1 at the same frequetiey ;n¡ normal a]ph:t rhythni, thc normal individua] wiB say that 
thc lighc is -u. bright as a light o! n-viee the peale irltcmity whirfl w on afl the time. \a 
other woitb, he wilj aei .i* ií he fiad rece i ved iour times a* much en my a* fie did U 
quite .t ütartling efFect 

Savacet : ExactJy tíuir or quice ,1 bit more? 

Steoup: Ii is nfthat otder, not «uctly. The dcgrec of cnh.incemeni vanes ¿% yol shift 
abone, 

Tlubh¡: L« me labor this p.mt: thc Talboi-l'htcju Jaw States that a pmodrcally 
intL-rrupted iiglir wiD look just as bright as n would ií thc «me liftht cnerev per cvclt 
wtre cquaily distnbutcd throughout the catite flash cydc (V. 12)'. For injonee if you 
"."V fll f ktnn e with .. líghtto-dark ratio «f „ne (that is, ,he light is on hitfof 
che tune,'i Mfh cytlc and olí hall afta tiaie). then that lighf svíll look justas bright 

! r iC 1 ^ Wa í lntC,lHÍt >' whích is «»ctír <>»e-halfol rlot oí the .nter- 
• ' | 11 , f 1S ' ' lt 1 ,L ’ v ’ su -^ Iticchanism werr responding tu chs- avrragr intcn- 

lty 111 dicr rycle,and not to thc peak ineeruity ofwch flash. 

H ^ r dsís ■mibat-Plateau law holds ody fiar flash mes sufficicndy high to p». 

t ;!' tWk,, TI ''-' r it " <>f ¡ntcrmittccc has to he L* 
™ or I fl" ni’ ¡r ' S U, “ f,mt ' iWd 11 ^ «idal flicker fir 

jetnaHv Jrnk í | UOU . '' íf ' LVq ' I IVL ' djlíi^cnc tebtion^hip: a ükmly pufciting li^ht 

' ^¿'" b . .....«iTvSIlÜ 

bneKme! ¡ i i 1 ' inh "■ i' |u« tfiat: jh t-nhutement ofa praffDl 

„2S'Íj' 'Wf 1 OI. Now IUrcl,v ha, poinud .h,, ,!„• „ u ., 

K nicKer irt>ü| id tune to ten per seeond (2, 3). 

-ST R üu.a: The majdmaí always oa urs a, ,he same freqiicncy. 

I“n>, fSsSassi ir ,b " ™'" ... *>*»«— 

the usual frequenev of the. 1 ,,u '' lriul1 ' 1 siteu appears ,it ninc tu ten per wcond - 

wav. He believes that svh^ ' * U >r ' J* F ] ,J r í iythm ' J_llk r*.-a»s*>ni«»js t> sumJar to vours, in .1 

* h ; ÍÚ ™ ° n ! hí ^ %ha wave ,h,e K 

waves, you get j depression !r ,K "' " 11 ^ L ' ‘"‘t’tí 1 ’ betwecn alplw 

pJtr-s; pwicptual phenomena suth ! K>pIíysUllu fi lc i’hsthms aiul r.idier uom- 

«»«*£• s: nc " -™r 1 j -"'' •*«- ■■ 

n>c„. ¡, evidmojpaniiHg ** fa - 

m.cm wim h I would not trust too r,, ] . ■ trt ' 1 ] a '-' r)cy ' ^ momeins. 1 did a,i «pet- 

¿nd the ose]lioícope trace by nicans óf vetti-s [7*!”^ ^ d ™ lri & íumtiun otthc di. ks 
swecp troqueney. J he gist of the situarion ss ' ■ rt<1Llt:ncl ‘-' ,i !l - lr ”'‘' 1 rn,-j¡lv tdated to the 
scen JS either a single statiuaarv o ni ' S ' etüI1 S U P paticrns whích couid he 

«pon howmuch rime svas integrated mío aV^c m0d ° n dí V« uim * 

' AU Dt TíuI^v t ,r mr|fíi W¡J1 ^ wi , 
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Witli myself is thc sale cubjcct.on onJy one occasion was 1 a ble tu mfer from thvsc 
me tliat J iliJ h.ivc a inoiticnt trequenq/ tange of'jbout ID. (p[i LS ten, minus five) ® - 
jbom the same niijíe as thar tur photic drivitlg. | 

Iíí vir. T!ie mouble i* yon cao ififeociate Ürtckc efifecí and alplia foqueney. You 
kncw f,FK ' ™ ac«]«Mc the alpha rhyihm by hr.itzng .1 patient (6). or bv giving h¡ m 
thymid; your electtoenccpbalqgrini shows that his alpha «te has been «ised above ten 
l'- r v «'" d - T]u ’ máximum Btücfcc efFect «iD occiinv at about ninr per secoiid wn 
dimigh tli l' iJpha rafe is liighcr (fian thai, 

Stboud: That í would like to test. Dr McCulloch wrou- to me about that. 

TtLKr.B: | abo tned it when t had te ver a eoupfe of days agos 
McCvri [í)ch: Did yon gct a s-h itt? 
r I=:UU£'B: Éhc alpha changrs but not tíie Briicke effect 

Mi Culloí ke: [ kmú\v dir Briicke eííéct does not. The ptoblcm is sdl! tu examine che 
moment ftinction l herí." is un ejípernneriL 
TriustJá: J did not knmv ¡t, 

McCuliuch; I think wmc of thc group in St„ Louis did ii. 

SiKOErir That es interesting co know. 

hüiíi k: | do watit lo br out that it can Y he that simple to ptove the cxisience of 
vüijj* general »tnoxnenr function.* 

Strúuíi: l liHik, at the alpha in this light: Itere í have .1 system whicb Works 011 a fun¬ 
damental pmbdicfcy. \ musí sómrwhere have a period generjtor; rcgardless oí 
whether or not I am rüüning 1 Computer* I keep thc motor rtuining. I ara inclinad to 
bul; upon alpha rhythms as what imghi be called no-load currenf. the no-load signáis 
ür the systcm. hnmediaícly yon load ]t L ir is like au overmodoíated carrier. ['lie terrier 
ptacEicj]]y disáppcjrs. (liie mighf find that tlse cJwactertólio requirements of thc eoiu- 
m use vvill tolérate quite a wide range ot opera ting Írequenciejí sv he reas the 
nnlüaded System tsiay icspond only jc the firequcrides for which ít ts micially dcsigned 
Et> opérate, 

Mí.-C.ui mí h: Om- more questiijn ¡irni chen I want rn conic b^ck to tliis. 

1 Jtl lr * m still pHHTjtiiig out that u secEiis iinqjoKíible to inc tn tuid any simple nrk- 
Uónship hctween thc intriiisic alpha rhythrn oí the cerebrtim atid those particular per- 
E L piuj| evvnts that vve llave whén we observe dicker in a slowly pulsating lighc, and 
tuS3on [ >t fiickcr in onr that púlsate* at a fiigiicr race.There is anocher argimicnt about 
tliis; if you espose a flickering Jsght iu djfferent p^rEK of che visual fidd, and nieasurt 
tiie íusion thrcsholds hy vnatúpukting rtic frcrquerlcy of thc fiickcr, you get very differ- 
k| it valúes fordiibreut p:irts of thc tidd of visión {¡3, 14). Generally, fusión ihnrsholds 
■tFc Emver in thr penphcry - the re is a ratber steep | gradienc between tlic centcr of 
hxarion artd fhu otidying parts of che retina. Si til, ibu alpha rhytítms .trc the same j]J 
over die occipital k>be, I presume, 

^íroüd; 1 wouki like tosan <yf turr] myselfoff 

Mí.< ■ l.'i Lüt.iE; Belitre yon do, ituy I for che ^¡ke oftbis question coíicerning thc con- 
eltle oí sncmory come [\aí k? We have sómethmg n ow üiat operaies of'thc order of ten 
nina per scecmd, and wr have .1 ñervo lis system which vmIE have ideas at a rate of 
■.iboiji ten per second, Have we any knowledge of ttie eomplexity of the Ítems of 
liitormarion which can hv. stored per tcnth oía second? May I say this, my Icnowledgc 
1| 1 ihis fieid comes abom íji jn enduely diíTerciu way, |e comes about from tile sema- 
phufe.A tstan m World War I could jneceive l(H> unscrambled letters m a pcritKl of ten 
^ecunds. Immediiteíy foliowing the receipt íifthnse, he was unible to say what he had 
^ cn :|n d therefürc he could siriiply shut his eyes and revicw the tvholc list.giviEig back 
■ s^ntirc TÍH) He was tops at ihar time, but tliat giveí wme idea of the amouut of 
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Information, bcciuic cwry scmaphorv Icrttcr 15 . ;it hvc deciHium: wm huve díwc Ht 
30 tciters. 

STROUDr There íccms lo be considerable camplraity» Picase nnderstuid I unjust sort 
ni fediílg tny way around to guidi; my oven trepen mental pn igra ni Wi- .drfidy Ilivl\ líi 
rhe case of phi, evidente rhac che iriEeritimut-nul rdatíorriihip* are p.Lrt ofrhe pmerts. 
As ro the matter of che operanim ol'thc central üervons wstem, ji l< .1 terrible injusbee 
ii yon just chop sr up mío a bunch ofmomems. Ji is as truc uf-u-nutrN ilau as of morar 
aetiem. Pcrhjps it is [he place wherc the gearing fcikes ph< v J b-ic dacs nor Jeuy ge.ir- 
hígher oidor. We pornted oltc hmv we ■. indd do diífereritiation and integraban, 
This Miust be done by continnous procos. 

I have beeii torced to consider che idea ol a cratn ni rnomerit-- j.ftcr the idea oí j tr-nn 
nf waves, I Iris train ot mamen eg cari cvcntujJlv. as ¡t were. buitd up a very complicatcd 
■snil highíy ¡tieaTimgful teritihia] mamenc whirfi I suspeet can be filed in iota Mera 
icln iihl i mption, re-arrangement of che Computer jyytcm» ihc oíd momrm u» be 
fiulls-d One and started inco .1 ucw computa don, J can [ilústrate Mimcthing likc tbis cut 
oí my own be ha vio r, I siart d reama ng up new circuits, J work on and on* diere jrc j 
*" ew lítele íntermptions: ¡n the end I ha ve got a few d reme* umipleted, very enmpli- 
tateil and ditfleult to copy down.A iricnd ajines in and intemipK my rhoiights. Sud- 
deEily | luve Eost the wholc thitig R two hoim oí wark, be cause í had not fixed «he Ldeas 
in writtcn symbols. ¡ 

MrC.trj kw 11 : Any iníormation for computation ro be stoird wonld he what ane 
auild istrc per nioment. Have yon Any knowledgr tioni signaling. üfother kind* than 
Hemaphore, say dm and dadi or wbat not, as to the in-.i*mul aniount of mfornutioFi 
dtat a man is capable of takmg in per minute: 

Si ni n 1 y As a test oí my hypotbesis ! tried to prediet Mnrse code ^peedn, At che' time: E 
did not knovv what they were and used my ignoranee m a piateecson lk>m biis m the 

“™1» ^ ^e tiumber of wordí per minute Chat a person could take ,n 

Morse code. 


McCliilhc h: Nonsensc wordn? 

Si-ttomi: O,, the baais af htm mioy dtrts atid daslio there wm in rhe ilphlbet, 

f™ u t ^ fiv ,!T.“" lb L d ^ habet wari ^ 1 niadt ' two Wts of assumptions. One ofthem 
n \u ' .i c ar 1 be mcrcly ahow ihe notse lewl at the nioment hut 

■ i -i ¡h stull OLvupj- so much of a tnoment th.tr it wiil be refo^iizatíe as sucli and that 

hetJInTw t momem Th ^‘ one „in, wn t -nteRpafe 

to hf tw" 1 k> IIU '' l |j' r 11 í,r lri ^ Iiccv ’ een u ™ fhjraeters ths-re wtjuM have 

hrou^ 7T m'T" t ' V ° ™ nb th ^ h-v to h,. rhiro. Whtn I 

rtl|t 0 fíh . .' ‘ " r UaA y™?**} =v^gc specd of the av tT age man svho fipts 

Retvivinu M }r f' ' ? ' l ° k bt ’V 1 ' 1 Jml can ,a * ní something Jileo 20 woids j minute. 
de ™I t "í " T Ck V' Ímt,ll ' st «finfirniution dial ** erdinaritv 
ck e r 'A ■' l[,,L - of tnfotmarinn which , iv s Aat J'm 

"í;í,r a" . 1 here m ° nc ^,, ., ni ^« 

hiw^ScVotfciS. í'““T 1 :™ 1 found th ^‘ " ™ Po»ibk to compute 
ñeicndy different fromdifm tlu ‘ ™oment with a dut ni it could be suf- 

intL-rí paces berween dots in l'T '' 1 7 ¡l that you would not ha ve to h.ive any 

■> «Tor i :;tnct Tl heS 7 SUdl Ttm ^ ^ 

need to be .1 spacv r>f a ' ■ ■ acr. Hien bctwern clMr^clers there ivoukl 

thesc nesv assomptions and hmhcr' ^ ' VOTlts - tv ™ Ocar momeuts. Wrth 

reception to the same momem l 7 ^ at ^ tvoulíí P™sible ro drisne code 

■«Ipha, it tüTtied cut thar somethi.tgíTkíSnTwÍ' T 7 !bllk ' °í ^ 

8 e ,3tH ' ut y ° "r i licde eiver 100 wds ner mtnute 





THE FSYCHOLOGICAL MOMENT ibi PERCEPTION 


ofoornuJ texi should be tfie uppcr Utnjt t>f this particular set of assumpriom. I kmni 
out th.;i[ .t chap exists who can do thk p u-ho can ín ÍAct iraké over 90 words a minute. í 
diíeiivcred tb.inkrdly dial one ofour chaps in my own | deparcmeni bad spenc ¿i kige [ 54 | 
p^rt ftt thc xvar m <he code schooj. He iold ene some rather interesluig things. The 
.n-t-mye frjlow dora receive code very mnch as | original])' indieated it. Bul thc man 
who does le vtry rapidly dnes il under conditkms in whicb it sounds 3ike ..i burbhng 
roñe.The *hot* code reeriver docs hcar a buibhng tone. He does not hear blank spaces 
bcrwetii thc dots and dashes ot a given diaracter. He told me sometí ung that was even 
irnm- inícresring. A rypical thing uceurs.A man can print and if he prints as fkt as fie 
¡•.tií, he has a top printing spetd. as in rhe case of thc teacher, nf i 9 words a minute, 
but when he is rcceiving ende, thc code lh somchow able eq drive him tmtií he can 
print jl a speed of nearly 30 wcrd-, a minute, Yet without the code rccepdon driving 
hií .il íL cm he never codd approach rim '¡ame limic when printing íree texs of his own 
mupning. App.irt-ndy thc thinking cirmit is very much líke thac of an líseilloscope. 
tt-'Eienyau run your sweep drvuir and put more and inore synchroniziug vottage in ir 
yen can push thc sweep frequeney up to almosi dóuble thc unsynelitoaizcd svveep fre- 
< T Uírnc Y- And jppafendy thc saíne principie is involved hete. Hete was a man who 
conld not priiLt over 19 vvords per minute* but who could earily be driven to 5íJ% 
increpe in speed. 

MíXtikx n: Audnnry drive? 

SmotíDí He said u is a very caminen sort of thing. The weÜ-trained operator - 
driven by the b^ic frcqueiicy of bis signal stream can work ar speedü above his free 
running speeds. 

iVItrC.ULtocH: Thcsc wouEd gíve us agait] soincthing kss iU:u\ urfaat wc got tmt oítlte 
■-J^phort. The semaphoitr is apparendy more arem.s of inforttiation. 

.SrRotiD; ín ríie semaphore yon ha ve more dimemions to your moment. In this you 
bivf only one,just thc dimensión ofsound ampbtude. It is a rixcd frequeney O$d]iator. 
rheíe ií no Information about frequeney. The only itiformarion 1 liavir is a burst of 
tune above a noisf levcl or I don't have a burst of tone above noise IcvcL 
Mf Lut h'H u: Wouíd it be iair to everyhody's xvay of thhkiítg, rtow baving compared 
the liiurar and two-dimensiorial aífarr w r hieh only gave us píu Ítems, to say th.it in al| 
pmbability one newr gets more than abotit a rhotisand ítems per mjEliséCond, per 
tnith sL-umd. tIul he would cver have to store? 

^troud; [ stupcct it would pmlubly be sm,ií]er- 
Me‘Culuw:h; Aboui che order of lOOf 
^thoudj | otten wondered abour tlut. 

McCue.i.ocei: Has anybody any evidencí on tac histoscopic presencation of data at 
aronnd alpha frequeney? | [ 5 í¡ 

S e h i .s l ira: I here lias be en lots of evidencc on the ha sis of t he pn^én tabón of material 
wd] t-nmigh illuminaíed to give nJE the stimulition in onc moment. íf I understand 
L'ortecdy, ií yon have a prefabficated hypothcsis tíi ílc this material i uto, yon can some- 
[,m ^ grt quite an aiimzing span of material; but m the absence of a prefabricned 
hypothesis. someihing líke tíiree or fbur categorics is aU you cari ever gci om of rhe 
ditng in any one momcnl. 

McCülumu; Yon rhink that we would be safe if we ^aid not over a thousand and 
pmhably we vvonld not be sife if we sitd ]ess tban ÍW if you are going to kcep it up? 

'"i rRouxr As far is bLiilding things up. 3 have not any w r ay of fcndtng out but I have an 
'dea that soiue brüliant men ulíder stress and pretey diflícult conditions can butld up 
tenninai monients wbere a iliouvand ítems of infbmiaiion would not be high but it 
n iijdit be a gre^t deal bigher th,m that. 
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Mr Cuj ioí ii : Simple computación theu will sin™ vl»u ch l- chiiig which warriesVuii 
Nctimann. A man livcs. we will say; who takes h¡ Iraníes j second The rvason lor pkk- 
ing thesc is íbr simple multiplicación. H fu- cates ti trames j second, and he does el 64 
secónds per minute, íi4 miarrafL^ per hottr, 16 hours per dzy b 256 tiiys i ycai; r-4 yCiré 
io hk lífe, he wonld have soniethuig oí ibe nrder of 2 " trames. I i che contení per 
ir.mie reaches soniething ut che orderot a tlumsami per máximum he has somcthmg oí 
che order of 10 E " ultimare terms. 

Savm;E: Why takc the máximum? 

McCtLúJtjj: Thaí ls ss h.Li we ¡ire truublcd wirh. Ir o íhe máximum. 1 thmk the n-j- 
sons for taking che máximum wül be faJriy l lear co yi>tl if" yon rentember the kmd of 
evídence you get out under hypnotih the amazing amount of Jet.nl that i jctuaüy 
stored in ,i man. Somethiug esf"ihe order of l()' 1 oughi tn be enough fhe grrjt point 
is di.it the qriantity stoted belongs to an order of magnitud? soinewhat larger thjn thr 
toc.il number ot neumns t?í>nsequeiii]y no simple soldermg of Eienrims Eogether tan 
ever takc cañe ot le. 1 think ch.it is the fundamental ihung which is troubhng Von Ncu- 
inann. 


VI 1 ti Nt.ií. We .iré ñor nsaking the netirón che place oí rhe stnriigc. the sympse? 

I Mis. No une ever m;nic the neurcin the place oí storage., so 1 thmk we cjii rrukf 
some cotíjputations about thai wlúch will givc us more rilan !í! D . We ate of coersc 
going to tLike the roaximal case hrre b orherwisc tt o ditlkult to nuke che estímate dwv 
lis the kind o! rhing we can do. Suppose we Mari with a gtven minibcT ofneurans, 
say N, and make rhe simpIcSf hyporhe'ñs. All affemits to a yiven neuron siinply add up 
wnhout refere pee to piare or where the y i jme ríom, ih.it L^ die wuy h gives us che 
. 11 so we make a mínimum assumpcion ihcre. Hach nerimn will kw? a 

tJm-shold and diere wil] bejf we tare, .i pair of nturum A jnd U.We can h we 
l oiriicctioiiH bctween A and H of several diíFerent k.tuls, In rhe t.rst place (n ,as C w 
L '” riS]der ™>y ^L'^if>ry üíTerenrs we might liyp^iesize oti ihe píwsibihty of JitFereiil 
^77"" f>í lhc lhKslwild o(U thlc cl ^" «be« froin A with vainas bram h^ Lonkl 
rr: L V U ^ l Tr OSC t3íLlt líieft: ,,RL N poiiibilinei fctn A lo B, and tliat ts true 

m tace Tr we JLtd inhíbuory oiks tli.u increases rile number Ifwe constder tben sostec 
posstble connections between A and |í and simíbdy borneen all pairs. H and £' etc.sn 

t0 f C 7 rk m 8^»^ P-™Wy tor .i certaiti i^nHuence, wc dnuild 

txpeit -ihattíie dytumicál bdiaviot üfAe inte reo nnmed netwotk will be düFcrenr lor 

¡h d 'TM "* >i"”' « d, p p,„ ,1.„ .„>• .,11 „, r .„ l „, P t,,l i» 

rtctw.irk 1 / V "i i i 1 [, ,Kr in P uc,i ’ 'I 11 ' *°PPlv to iJI of the sepirite neutons in die 
irin the Muim" 1 ^ 1 X 1 ii^ !° <1tf>Inl ’ Cl,hfl %vhíl11 W( _. .miuJIv h.id !>v nher\-- 

K"’i" 7 ¿ ^ N (iÍStÍna P«^ble m ofronrieerions betMO. 

í hl t T „ r ,mm í r <lf P r Slble felice Will be „ri, u ,« N ; N. 

ISdbe3Sto^ M ; f. ™"í tT « ,| K . whole tlut - 

distincnnsh in th -V- nUlll ^ t ^ Ul| í ts í:,t infbrmaiion th.n we shoLtldbe abk to 

number of nctvmrks whi' f ^ ”" nl H 'i c * tst1 n S u 'shablc netwnrks, and therefore the 

an Ehis hypo*h^ s that ^ 00 !^ p^sihteü^f 1 " " pr °T ^ 

essence to «ore «irm ,>r ¡„ h - 1 D lk 1 ’ of tonnecnons it entibies us m 

4. t rn in One neurou ;i„d lockTup°WhM ^ d<> ní>l P ut tlle t1fc " 

^cisión to each neiwork. hu whatw-e ha T l> i!tsl e ntI] W cach yes and no 

Works.The simplest '.Lili h í l ' j ^ ClJn:sídLT E hc number of disnnee ñCt 

«- *.,^ x ™ n -»- -* ■" 
ble i-onncciion bctween A and |í ¡v .¡ t t- vl, PP‘ h,tl ‘'n thjt the P <3S *' 

B tltíltT a ***& fiber U f an cxeitaíory typ# or noth- 
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LriLí. IJ-lílc LS i LrtuFnly a very camserwtfiw mpposition, AU we cün say aboui .1 » whcrther 
A <end$ i fibcr te U or ngfhing etsc. J 

WlírNERr Tbar iiivulves probability for ntrarby and remóte? 
t*n n: Yes, wc are trymg; to tnakc che máximum. 

'Oiii vnf; I ¿gree wich yon fully rhatVon Meumanns argument is completdy uncon- 
vincing. 

MtClímw h; You believe che exirirc amoum of informaron eould be stored sl> tu 
sprik if yoii conld gnm <ind discard junrtious bétwcen rells? 

Wf slk: Or ehangc levéis of Lbreshold, 

Bátlücin: hn't there a íall.uy when we calk uhout thc number of pieers of iníorma- 
üoí]? Aroi^ avc in fací cdkmg about something dsc? 

WlE u h ti. N l>, of dedsi ons. 

Vlrt.u inrii; Numher of deciFÍons, ítems m chis sense, in thc sense in which thc? 
wbde -ilp haber is Mve deeisiorts, 

Hi mont-Smi nr Yes or un. 

Sjrüitd: How imny ítems of inibrtmiicm .iré ihete? 

Pin- The i^cndaJ point is thac cven with che mpposition oí alterad un in synapses 
under all possibiíities che urlil of informanou is the nerwork. noi thc celL 
Metiur; Wby do yon worry so mu di ahúme how mariy neinons you have in tbe 
ficrvous systettl?You can get rid of rhe occipital Jobc, you can gef nd of che temporal 
and frontal lobes 

The fanón ir l not much more than 10\ 

YU ( ui loen: You would have co reduce (be nervous s-yütcm to something tike a tenth 
of it\ volunte befóte you cernid begin to éffcct ni changtv 
Mi-tte.o; CeTíainly! 

Ki üvf r; ] bate to think that the ten thou^imk ofpages tsf Wundtian psychology have 
:VvlL writtcu in vain. A wholc generación ol psycbologists has been concerned with 
^ucls problcms as (he 'spari of alten tion* or the ^range of comciousness« for simuíia- 
neousiy or suci essively presentad stimuli. If you ask how many eíemeiit^, Ítems, or 
'íbjccth can lu 1 simultaiieously aprehended the answer that no definí ce rumibcr can 
Ik givcn Urales you specify immerous condinoiis in tbe rute mal arid clic externa] envi 
iviímicTiE. hxpt-rimentü may show, for instan ce, that tíic nuniber £>t símulcaneously sccn 
ítems is 4-íi ¿t che ítems consist of certain kinds of stiuudi^ such as isolatcd lisies r 
rtuirtcrjjs, and letters, atid are presented urjtter certain coudstions. However, ibis mani- 
^ l ’ r fíU y be sniatler or fu l.irger if che naturc of tbe stimulus material and [Eie condi- 
iKms of pteientJticm are altcrcd. ít ccrLainJ y niakes some diHeccnce wheiher | 1 
present -iMilatrd- ciernen ts or oipanize'd pwholes t * meauirlgful or meauiiiglcsH, familiar 
t>r unfumliaf srmiuJi. A dot is noi tbe i-same" dot if parí ot a ti gu re. and a letter not che 
^ainc-“ Icttur it pan oi\i word,Thé question as to thc rmmbcr of.ademen Ls-> or vitemso 
se^n or responded tn carmot be divorced Irtam the question of the orginization oí the 
iield m wlneh the tclenientsx are segrcg.ited. Ln tace, a (.Sesiali psyehologist would itssisi 
dui the whole questíon is m i way mejinmjJess unlcss stated wirh relereuce co p-artiL. - 
Ll Lar field condinoris, 

: Ii would br a meáningfui nuesmtm for a hypochcikal animal who had never 
^'■«d prior c\ptTiciue and whn was cesteii in the tirst m^unent oflife. and who there- 
k>rc bmught to the test no appcrccptive nuiss of.uiy kind, no organízed prior experi- 
'.'iKe w 1 1Ji whieh to charge iiis tie\v nnprcssiüriv 

^■’ii ní;H: The cxpenencc and what ts buih in, adding up thc expcricncc and the 
i.h'uref by which the animal differs from itsclf after che experience. 
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C YBt UNEThCS I 


Telibrr: Schumann b;i* .t mee ilEgstnition t'or i li.u ij E l He med ro w he ww nevci 
ab3e to te-ich anybody n> h scc* 21* letters on .1 single cjcposunr tastmg J flOof a secocui 
But n ts re.]fJy very easy lo make a person read j 25 lener wuni tm che tichisiou'opr 
w ti fi exposures as short as I 10 oí'a seeonJ, 

WlENEH; The decuion k much smaUer. 

TEUBüít: Precisely - the quesfion n only why. 

Ki ijvüR: I eannot sec how a debilite number can be given únicas yon spccify tí the 
sj,me lisue numerólas factor* opera ti ve in rile onner- and rhe *outer- lickL 
S^vAírS-: Can a percon re.ul ,my ordinary Ertglish wonijusi m 4 tfadir 2 Encaíl the kind 
words rhac are m sistisfattory basic Etiglish? I r a\íl' n dial l can rejd suda a word in j 
yet thac representa j vucabul-iry oí thousands oí words and il wcim to me th¿í 
tlui meaus in che sense of this discussioii ihat I can and do malte doicm ofdichotüK 
nioti* decisión* in ,1 s.eeond. or not iq .1 second but a Ettomenl 

Mt.CiJiiocM: May í say in answer lo vou, chai Sharmon has recendy pybtühed two 
papen; in Lbe Bell Laborjiory journaJ in whirh he has pu ki-d not mcrcJy word.% by 
ib e Enselves ai nmdom, short: word* p bnt wnrds and their most probable foíkwcni, fiar 
words, iwo woidv and t'or thiec worefe, three I don 1 ! thinfc Fie lia* gone beyond 
ti.ii. J iífl k nuKt peculiar m i bar you form hypothc*es mevitably when 011 e word tbl- 
m 1c ™f jocher. Yon do not any longcr gec thnough | the wank vuu shonld The cometí 
pieles up finsfc Say it wnrten by pairs, Four or fiw words seern to imke terne to w« aiad 
^ OÜ in niea oüe oí li only to h.oe tifc tlinhand it + snn A] ovtr and take 

™ e , h1t aJjnt ' ijrcr tí] nijkL ’ *<M« ^ LJE of the rest.The mu |t ¡* t } m vou srm p|y eaimcu 
read iIilh a* yon codd a set ot uonsetLse sylldbles h k utterh mi posible tis do ihn.Tlib 
varty-o\^ 1 Jttiniitfly jet ínterttrencc with the smiple question .15 to hosv 
ituny ítems of mtovnmuyn are diere per nonsense syJlahle: 

hm *3oNi Soeifi, ] >oei t yon misfend.earry on yemr idea aEid read words not thenr? 
Mct.uLl^in: You do. Ym, find üut you un re*d onJy Jf a rtbm-efy sltw 
bttau!e uí '"terferenM ftom thf bypaih^u y m , .l-i u p, ' 

cíÍSt d °” e btí[tr bV matheníat,Cal tWOpJe wbo düllt kn<AV an >- 

10011 41 ^ ,lJ b > read ' n S- wn ’-v.tK nm)S cnK S ylbH«, you do uot 

at [fHt lílrrvThf"' 1 ikT' 1 ^ ° n llMl Lan ^ L ‘ v ‘ ored ini,t >' ÜU lt-sr somebody who 
f ^ abtt ll , } - h - -h ]«n le d the üng^. h to me the 

brijíhtneM ifiee ^ COnl P ll ^tcd thju for mst.im e the pin phenomcnou or 

Klr 1 T •’ W,<íme,h¡nfí !lk " ^ on ,he P J]«d at ,11 

íornied in KbWcr^TibtV t” ^ S<? .] inS . H '° rtíl " w!llIt: to fr t - a li sume oíd experimentí pet- 

pciception a | M holdWn^ím-ÍT l, T‘ thC kWS of oWHtion gpwnúip 
jcrcts wtre «ked to ■ ■ . «-OjtiHtipn. In some oí these expe rimen tí the suh- 

one nurnber .md nine svlhli]'"-''- t ‘° II L l ^ lrIg úi ,cn t ‘l™« ? nt5. represented, for instante. b>‘ 
was t™t?d rccall ni- ° f V fiable and nine nuinbcrs. When ictcncicnl 

hon 1 ^Z S Tel C ' £ SS 'T ^ ™ m a 

with visual ttiaÍSSÍou W Íwria oíh ^ 1M,tfUct " T Y mi ** 11 

them one ítem that ^tinH ' i ™ n ogencou 5 vkuA p.iiterns 4 and amot^ 

The ™ i 1 -'' » I-» diflrieni #4»U .he o,he, 

«poiüm. i„ ,L™" “J™ “üt', ' l~f tiehulora.pic 

stand ing nc nl whe n , t ]s ( -„ r sl ^ 1 LlinJlt ions you can casily más tire nut- 

™i >»■ ucxis , d« , rsí" hi "' b “ n '••*» .»»• 

nv uern that is ditforent ls ovcdooked. A momem go« b) - 
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yxni sec nüonc of the honiogeiieoiis material* arad tben you realice ¡ *there w¿is th.it 
chiny chat stands om and then yog nrmember wli.it it was. rhc sanie thúig happens 
HLiite ollera it] auditaran - yon have hcard .1 word but you didn’t listera. A ]mk while 
brer.you fiüdtknly underaarad what you luve hcard. Somechirag of this son 1 * probahJy 
gflingürt di the time wh ¡te we are liste tnng t o somebody elscs speech. 

FutMONT-SMiTH; You do the same thing with a mbtake you makc and suddenly catch 
sr, j few scoonds, motraenis or cych longer aftcTwards. 

KrL\t:iu Lkfnre the RestortT effect sjw the ligbt of day I fiad pcifbrmed and everi 
pubüshed sornc experimenta: demonstrathg rhc same effect. Tbese experimenta werr 
undereaten diiefly for the purpose of kngthcning my seientihc lite by siirareerdng the 
tune spene in esuhlishing discriminntiora h a bits ira motiktys. Jn genera!, the compara- 
[3^- psyehologtst presen tq tm> stinwli whenever be vvafits to estabhsh diflvrential 
m¡ poras es ni stimnli difiering in brigbtness, an-a, color, shape,-dista race, or íome other 
variable. Ib be vure. diere i> rao reavon wliy a monkey shrauErf be interesled in respond- 
ing to a peratagün ¡rastrad of a hexagon, to a large i rastrad of a sural l recta ngle, or to 
b]ue 1 rastrad ofycLlow, but by rawarating or not punkhing the .unmal you wil! succeed 
-arad oíten only after a other lortg period of training - raí attadríng a positivo respemse 
Tn une ot the Ovo itiiranl] In practicaüy all training situaiions of this kitid thera is raoth- 
i33g in che ■itiniüEtu, :u cuadran itseif tbai ss effectiue in producing nnmedtately a prasirive 
mpotHc to o rae of the two stimuli. I tried then lo determine whether ibis could be 
ehangéd by giving up die use of smniilus pairs. Imcead of two sninuli. let us -say. a 
■■.k|Uáre and ;t dicte, I preserated traur stimuli, namely, one squara arad threc areles. Sim- 
ilitiy, I presented o ríe vírele and threc sqraares, iine yelhiw an^l thrce hlue sq Liaren or, 
more gfneraMy speaking, E preserated ira evety tnal r ibrar stimnli one c?f wliich was 
■ilwiys difieren! wirh respecc ro urea, bnghtuess, colora weight, or some otber t harje- 
lerhíLí. | íoünd thur no tramhig or practicaily rao training was requiraed to elini ranrrie- 
diarely a pmitive raspóme to the stmmlus chai was dilFerent in a homogeneou^ '¡cries. 
McCi 1 lucí i: | want to get Walter Pilis ora rlie fioor thr orre iiiomciii at the bLick- 
board tü e^pkin whether nturom can account íor learning or whether we hace to g-u 
tu sume subneurjl leve! be fore we consider ti te theory of neurosis. 

I ’Jí ]n Et just oeeurrcd to me th.U I calciilated the number of distinguishable networks 
m «cher iinrealistic vvays. 1 think I can reetify | tliat., J srill think che same coradmitrn 
iüllnws. I he potnt is that if we consider .1 particular rieuroti it eannot havr an iudefi- 
rrare number of affencitts: if wc suppose that the number of otber ncumns fruni whích 
it can rete ¡ ve dieren t íi hers is limíted, and -ay this is eqitaJ to the a vera ge s this will 
reduetr thf ntiniber of discraicc networks ver y raiuch. Let us see it we cara estímate what 
thi? JunitbtT ot distinguís hable networks will be urader these roraditions. Let üs suppose 
that each neuron cara reveiw afFercnts from 3 00 distinct achüdonal cells. h can pick 
dkNí.- i l-IJs, we shall íuppose, out of all the rest ira the br.un tradependeratly and al ran- 
dom. Sanee thm- are 1" |M uiher celk miraras I, whích i-, in esseracc soniewhcrc aiound 
- . ¿rao sino? it disposes of .ippraivsimately 30 units of Information in pickinp each one 
rafíts afléicnts.if it pic ks 100 of those it will ihsptvse of3,ÍMHl units of información, that 
: ^r *rarajtrctinns to the given ncuron consfitutc ápproximatdy 3,000 units til iraiormü- 
Mnn. I hete ara 10 1n neurom altogether, so that would gíve us appioximatdy 

3dWxJlí" 013x3^ 

That á just right 

P|rFS: T liat is ,1 much lim-er figure iliaJi we bad bcfofT? brat it is of approxirnaceJy tlie 
r, 3da that under che most libera] supposiEaons we assumed io ha* raecewary. k mearas 
dutVon Neumarm tíoes not llave a compulsivc stgument, If he dots raot have that he 
L * OR uoc hiv? aiiy argumenta Since he is going to ask lis tci adopt a radically raov 
hypothesis about the raen ron whích is ira chara ge our view aitogecher, he is mairataining 
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ihe positive side oí the ose. TIi-ie morís be on substindatí has vicw onh il he can 
pmve that the posible niLjItipJiL iiv wf van ^er ni our wj\ wimld be quite dtaLtdcdly 
Eess, tban ncedcd unckr thc drtumstjncfs, 

Savack: Might 3 s.iv iei the interest <>t roJi-.ni.Wni Neunuiin is not herc and \ve rcaíK 
d<in't kiH>w his poútion. 

M e:Cui l f m: h r [ did my . 

Savaí;ü: Pklrft yuu say that thís pan ofthe argumcm, this 1 ú ! \ was your own compu¬ 
tador»? 

Mc:í ají ioí h: I said that lie u-antcd at least a min h Lir^er numbcr th.ira t-vL-n theie daca 
will supporr.. He vvanted the neurcms tu be somcthing <¿f che arder of coúiplíKiry with 
rcspect to thcir awn quanti/cd componente Lh.it the nervous system i\ witb respccr 10 
Its üeilmns This WOllId be lü'". 

McCulloch; | wanted lar thc present to prt back to tile i entral [heme of che confrr- 
cncc, namely. tccdkiLk- í don't kncm svhethcr yon re.ib/c it* btir, sn Mr as f Can ib 
cüvcr i ti the en tire literaturo oí the nervous sysicm, Kubie %va* the [iíst ever io pífl- 
posc that diere were such things as dosed p-nch-n ¡it the ceinr.il ruiWÉ systeni. 1 Th.ií 
was at 3 ^ rTlí '‘ he wají veorking wjth Sherrmgton The re ason hir pmpnsin^ thein, I 
gather Gran the history of that day, k that if they e\ist r a gwd deal oí thc over-behav- 
" " ISih i 1 hojnev (H rhe mxT-lieh.iviomik schod Éal& h) im wajrakfe g¡ the neutint 
Jevcl John Romano, Who is not with u\ u.ih the ürst to sho\s sm fi aenvity within ihr 
central nervous systetn, the aetíviry of the do&ed l irvmts Tu my delighr when Un? 

•u* pt'^poseti his theory of m-unjse^ ln- i^aki matk use of die notion ofdbccd cir- 
LLi.ts .md ot a íbdry m the beluvior of clwc elosevi drcdts : First, things camed iiito 
nuT HTariojis. and later the parhs oí thosc merberations bceoming iu sonie way so 
determinad tliat cven if the artteity vverr temporariJy stopped, ti wtinJd start apain 
amiíju rile ohl patli, giving a reiteran ve qu.dity to thc neumtíc pniecss. J u-as ¿fmJ 
lhat ¡ 311 ^ ht hivc Cü propose hh theory íbr him hut 1 see he rx lo 

K ‘ ,W ‘" I I ' et me or tvm mm «T corrtvtionv just 011 that h^toncii intmdui- 

, . ll fF ,cncl11,1 bt w " rfcin *i a* Quecns S 4 u,.rt‘ .u thc lime, and also W3t iri mv <*wn 
üitíyoal traimng. Mayhc the notion ofcloscd rireuití - thinB ccifiu mwnd in i in I 

feiul , "V™ 1 d,chotoni y in ’W "'Vil studem yi’.irs. Hiiwcvcr that mav lie. I spetit 

quite afa»"I nme (lp ím Oxford and uu.k mv ,n a m„o, t >. m Su rharl,. Sherrington 
_ liad not hcen tur bj Wcsoutagcment I wyuld neycr bad tlie ecutage to pub&b it. 

f ° f Whlth 1 did n ° l hiVe cqmptncn.» 

■tuim.il of'phvxiol^ inc * J- Hin ' ,l - L y publisJii'd .i pjprr in the A:■ u-i i. ■■ 

Í *’ M ' 111 v ' c 1 t le ^ presented ,i theory nfeíosed cittuits in the spinal 

littí Lmrlv X;; 'ue ver Ti t' T**' ™ ^ hjrpe,led l " 8“ ilW0 i' rilIt J 

ncixioit hid tjt-L-nravd , tn \ K ^ J3!0rtJ 11 PY cm unistance tlnt rb^ 

¡i mas nptñmmaí rel " > ' ttól """ ,l,t ' Jnd P* 1 

"-K sSMrSrftrrsrj ^, 1 y* * •.r* 

ím. siait ,i n j rry to ^et i pictuic ot the neo- 

«■lurh in drne¿ ..frbo pfoprrtes of «don *»«, 

11 viM "' ui ¡evet.Hm Jb». 'fhriitl., ^,47ut93(f) J ‘' VÍ il! ' ll,r T LniJ c<1rd 
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ittic piwra as wc sec Él ctinically and ihen end by bringing it bai k tu wbcre we 
■startcd with this etmeepi of íWáWraüve e i reñir,. 

I taík of a UíZumtiL pnn-e^ and not of a neuTüsis. because I don’t bdkve rhat the ¡dea 
of neurosis ls hdpftiL it mates yon thmk ufan illness whicli is i inpkntrd on a. human 
bringiíke a cold, whcrcas Freud shows a neurosis is parí of our cssrntial deveiopmental 
process, 

I .u?3 going to ukz .i tew momcnts co say T as 1 llave feccn taught by Alian to do, 

sihal i neurosis h not and a tew wnnls about wIm r thc neuiotk procesa cs f irs dcriva- 
tioivwhat irs ingrediente are and its rtkirioTiship to our fundamental procesa of abstraer 
ihought. 
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^■í: sometimcs marve] «t thc sagacity oí naturt?. Wr rjiiy fbr ¡ratanc* 1 - tw! .nvcd l-, [he 
ÍLict lEul ttlattcr h aftraclcd to matlcr lo niales che Liw oí £r.iv¡ty, ííj me siich reverán c 
ahvayc sccnis m hit n,iive; bccjuse it partirles ot matrer rvpílld onr jnorher tíjere cnukl 
be no ii ni verse, buc only jíi inhnity oí p.irticlcs flying oul in alí di reí irt an mñmrv 
o\ spaet; and aL ihr rapidiy emptying renfer ü!“ tln-i activiiy no orce would rcnuin tú 
inake r^rrcndal and awe-rnspired ttinarks T ñor t-ven .1 diubting Thcmm IíLl-- juyscií 
Soniewhat similar consiiiemiions apply to rhr rektjomhip oí adapution 10 mifmility 
on che une hand, and of mal adaptación to ntrumvis on ihe oilicr íertainK IfMuv- 
, normaUty Jiad norhing to do with thc abiiiu to idapt in che world js we fiad tt. 
tlirn ni^lnou oidor vve would go our unadaptod way* ui dcstructiuti: .md jpmi sio onr 
aou t. h °rt u> wondtT hmv rt a31 happened. I'his rt-ktiuiuhip c,liu rvfon: ls ohtiftiiurv' 
and nejthcr accidental ñor idcological; in shorts ir h what we cali a «natural lm* U 
.orne sudi reUtiomhip did ■mtcxisi.’vw could ñor «irvivt. 


Vtr all is-itli 1 ,l3 l\\\ \ may sometimos load 10 ímubk That same lau of grivity wliich 
S rhe world togetber, c*n ako mafu us either riv ur U\ JmvmUH- Wlúch wiB 

r-T: 1 11P "!' <>Ur üodcrstJfldln *í lnd Uv ' of iD 01 the fortes which are (ipen- 

. i ltT U pfini'iple .ippliL'í to the rrfatiojiíhip of nornul bchavior 

° T nm - ' .be appraM! of nomulltv- cjnnot he- We purdv m term-s ofadipo- 

wbVh el™t/ n T" an ™ iU:,tíon " f ^ of.il of the mrekHUíim 

¡ipcvific silujti e ^ lapt ' k lLiV,< ^ Ik-havmr wlúch .ppean to hr wdl-.daptcd ¿r x 
haw frodij ■ -d ! * "V y l " rn ° uE to b' - normal wJwn all the torces wlmft 

“ h “ “ **■ >» » *> .. . * 


i Unisón, „„ te L.r^W ^Adapta <* aH !milx «f Ntirmúiiíy 

*t Z ' thM ó ofien achieved at the 

■■(Liptation rmisi £ f Q * ¿ £** 

give severa! illusiratiims A . . c ,n vjr > ,|T1 g siruattom Ler me 

pmdueúwlv as lomg as he was ln tW^hT lnd ^ hjí ' í ’' l> 

c-oulsl nm wrjte a svord. whenever hehid “ P * ralyicd h >' nnressonmg terror and 
low, he wouJd niamit iL-tiif - o go r u th L ’ ¡ üuntry Bang an inwntivc fel- 

«m . sv,,. m t a ™ ij fc ”“* «*■ 4 h. de* 

lint cilio „ c hccunlul SIioulJ u£ '1, 1,°“ U ” V ' IV ,h; " ■*“ •""••T ' ílOT>'-ly lili 
adjpted, and nettrotte in the eo», lfry > Sur ..u j™* m lhf cltv whlrt !,L ’ 

«he only diAvrcmee beiim ih ir , n '■ - ^' ls t b'- 1 vinlt ' ‘lian ni IxMh situauoitt; 

“ l>¡cH he w., Pn , M S,' heXr O"'" T «*» «"> ' ... i- 

a rij ( plair, with no ¡,jUs or trees ot linh a ” °“ t ' ,TjIld,n e who lived ort 

tiv^Ey unri] chance bmit^hr híiv. f,*- L " 1131 ^‘ ^ c Rnctioned fifccly ¿lid prcxluc' 

widi tal] buiEdiqgs Here for th f " \ lllounla * nou s región ;ítkI then iíito a ctty 

Ilme hc «uiií av^re of thc fací thai he hád a 

1 k^ocwr, N. Y. 
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beight pbobia. itbouc his knmvrng u. his ptrace ot spirk ;md his frccdom in work„ m 
love imi ni play bad hern eonditioned on his avoidirlg tlus speciai situation. When bt 
tked ir* challenge he wltn tumbled into panró h ühortncss oí' breath, shakrug kncc5 P 
swrating, dembling; and became almos* volcdcs*. Or take a familiar wartime phe 
noiucnon: che psychopathic hghter, who vvas so wcB-adapted tu war that he vvon 
Gongressiosia] medals dúrirtg comban hut was constantly m ttouble tn times ofpeace 
o\ even itl trjinmg camp. Another familiar exjmple is kuown to every educator.This U 
[be xmmgstcr who has a neurodc fear of eompcEition. If his terror embraces all fortín 
-i nvdry, tbe youtb will be vvholly paralvzcd; he will ha ve to recognize his neurosis 
tari y If on the uíIut haiod, the tenor is attachcd lo just one type oí activity. then 
compcnsaiarv tfrives in otber activitics wül emble hini to malee a good ¿daptatÍGn ibr 
yem.Tbus the lad who is physkally timid ofien compénsate* by becoming an out- 
standing itudenc. Mis impresa]vi: nc-ridéinic record ^ conipcnsatory mask ibr ncurotic 
terror The conceded forres which lie behind his inreüeclnal attainments may not 
cause miuhle ior many years. Ultiniately, howcver, tbey may rob him oí his chance fot 
peaee and | hjppincss through mccess, or ofj.laces* iiself. Conversely ¡i scudem wíth a [btj 
neurotíc inhibition in the uütdkctual sphere may compénsate by u compubive athletic 
overduvc. Aihlttir succcss will carry him along duríng his sihool years B giving the 
apptzranee u\ an excellent social adjustment. Once be is out in the adule world, how 
tser.be wj]] begin 10 pjy tbe pnce of h is neurosis. Thus botb the student-grind (so- 
calíed} and the athltcic-grind (les* freqxitntly recognized as such) may appear noniial 
^nd wcll adapted for years, cven ihough diese acávides are enogiüed by unconscious 
neurodé fortes Thene is a group oí parients whom 1 Cali ►campos héroes^, who hvc 
SHvll adjMSted! lives uniil ibe chatigitip eireuinstanres oí aduk years forcé their con- 
tciled ntuionc eudiani&ms mío the opeu. 

Tlicíe fcw examples hom everyttiy life should imke it c\-ident that neither a good 
ttn]|H]nry adjustmciit ñor an adjustment which í* eondidonaí upon some particular 
set oí drcuinstaiices can be used as an enduring tc^E OÍ the normality oía personality, 

The same reservation jppliL^ lo the individual'* own awareness of disrress, Our 
uncomdous ingenuity is \o great that we can fas h ion situation* wluth alíow the ncu- 
ri^tit prucess tu Hourish withouE pain to mirselves. Endeed ntauy meo who pass as nor- 
anal have maneuvFrcd their hves adroitly su as to exploit and pul to work for them 
their neumses.Tbe hypodiondriacal itivjlid suffens no pjin- his íamily pays fhe price of 
his neurosis, The rarely recogni^ed conipubive bcnevolenee. and the more tamiliar 
OTOpuhivc sxnrk dnves are further example^ of painJeH* neütoses.As long as a man can 
L-spjvss his neurotie needs and confíicts in way.s which are socially aceeptable, which 
meet thü dcznaqiiv of fus t>wn L onscicnce, and which at che same time feed his selí- 
e^íecni. hf w ill tVd complacent and cven happy. Whm sve eall the neurotie chamcter ts 
uslí'ÜIv ¡m individual who without knowsug je 3 i,is been aHe unwitdngly to establisli 
lus neurotie patcetns ¿s tbe standard of the guod life. He theit goes on to make of them 
■l bw íbr his fu n i ly Mache Campbdl otice said. «A fanidy is an autocracy ruled by its 
skkrsc member,^ The same can be truc of States , Under these circo mstances (and thcy 
iirt* far tro ir i rarc), a man and his neurosis become one. He bec ornes proud £.sí his very 
illncss, tr^asuring it as the dktinguishing En¿irk oí his imiividuality, In che cour .e of 
[Eme, with advancing years and clijvtgmg cLrcumstances, tbe neurotie adjiistmeut 
bienio down. and p j liiülI psychological or psychosoríiadc syTnptoTüs wiB appeaa. Only 
in r.irt instances docs this fail ultiinjtely to happeti; but the day of neckomng may not 
come fu-r yean. | l* 7 ! 

Thxis li|| afDund us are seenusiglv COilíentcd imJividiials, leading social ly valuabíe 
l |VCt . whose ver y contentment and productivity are cnergized by c oncea léd tieu- 
Iurces, Sonic cxamplcs of tbis are banal and familiar, others quite stiange, yüí 
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whether sir inge or familiar, íhdr signifi ca tice íbr human J'uppmess and welráre arrá 
che ir importan ce as ri challenge ro Science ha ve never bern lully ¡ipprcoatcd* 
l.4ít mí illustrAEc tfiis turther. I fhink ot i w^nti. affretiomtc. gitteciL artistic ¡ind 
musical mjman m her late ti lirios. She h.id bren broughi up m a culturad borne, 
rhrougji bcr artaehnient en her foche r..i rmn oí groar leaming, she (fcveloped a spon- 
tancous interese in lite ni ture ami rlie art$ 1 Hinng her caHy ye,m these prcoccúpied hrr 
aEmost to the exclusión nf social hte; and in Lite adcilcsccnce she maníed an oidor man 
of similar Listes and intereses who had bren onc oí her forherk Emutandhig studcni&lt 
was a good marriage; and shr gave herself 10 it vvholehc.irtc-dly and fnppily, The yeao 
wenr on. however; and in the coui se of iiint lier husband died. onc con se as kiUed in 
the vvar, and two <>r her children had to live en thc otherside oí the workLWben tlie 
yo úngese tmde a happy and sima ble marriage, the vyojn.ui bmkc dnwn and fiaii ro seek 
liclp. Rerruspectively it beca me citar chai her devoción to literaturc and the arts and 
eveit to íilt íarnily had servt-d two groups gíííuut prtrposn: one ht^khvjid rhe other 
nenio Lie. I hmugbout her h fe, from puberty ón, she had surtí'red Rom ,m ovefwhdpi- 
ing phobíe terror ol social thalfenges. Without her Lnowmtg ir. her studics. her mar- 
her borne, her eluliiren, and her 111 te I loe mal and ,jrustre intereses had servd to 
uiAsk flus phobia, Even in her borne, she had bcen a silent and sceretly tense hcwtess, 

I Juritig aJ] ot those yeáfí she bad never heeti torced to 6et- her neurosis, to jcknuwl- 
edge it, or to seek help for it. When the detensr pmvided In her lióme and foiuilv vs.l- 
removed, she had to endure ibr unmaski-d and unresolved termr ofher 1 hildhori. 
Fcar tnadé her reifeat into an imivanred isolatson. In her enfbreed ionclirtrts. sJie test 
jI 3 pleasure in clu- maniniate beauey oí mmic, paintingi. or a surteeL She drvcloped 
pmfound psychosomatic dinturbanees, an intratable insotttma, and tinally an almost 
psychoni- depresión. EiglUecn years oí happy marriage had served her iirni.lv and her 
comrnunity well, but had served rhe patiem badly hy maskuig the dvtunuc residuc oí 
an untreated and nuresolved chíldlLood neurosis-. 

t>T consideTjmothcr wormn who grew up with 4n intense- ind hostilc nvalrv with 

ír kj j Wl ' ,fh Shc Wai t ° taU >' ÜttWWtKÍOUs. Eqitally without her ml¡Z¡ii£ 
it, tlm h,id sprcad ui | incImJe all mrn. E.irly iti lite this rivairy hid m«Af d jtwll'hjp- 
pÜy 1,1 1 síKJaily activc, bachríor-girl cxKtcncc, with ulcntcd wruina ,»ikÍ .3 \-i«imus 
partícipation m übetal politits and other comirumity affairs. Ultinutctv, hem-cver. chis 
«nie m-aliy with i» C n led her to marry 3 giñed but wcalt inan who turned out tu bt 
impotent. She did not reídle *« »he had Ixcn drawn 10 him by th«e verv tr^ti 

den fíeír d !r d í! Alli - wbkh "W fri^rrated her and imen«hed her hid- 

Í t n t0 bL ‘ ■’ W ° r ^ U1tü ^ unlovablr Afu-r uvo ye.r, ofthix her nnsra- 

he,ÍÍn 7 " J WOmUl brokc «fher pmvious acóv.ties could sene 

d ' " i 7, t™h S4 | ,ÍU, i pHrp< T ' ,I,y loil ^ r; ^ ‘he lapsed into a sev^re neumtic 

ble Indicator or'nm7?'^7'' 1 'J *"'7 thL " taCl tbj[ ÍJtter,l;,í sueeess is notan mfaltf- 

Koing into a depresor,, tín' ^ thij at^Nev | WltJ ’ V ‘ hÍ 7 l113n Tc<lct> “ <llaos ^ 
We set- u ][j rhe > n n™ ni ■. .1 ’ ,Ln ^ m -t^peets oí work and pby, 

fitim .neii he can alwj7 íkfeat in ora hllms;Jf ^ the importarn uigmamenr 

-i depresión when he i- u-„ n U j k ^ ‘ Ü 11 vn C ^ 1C bllfi sncsü m.m who gíts into 
hw novel becomes a hest selle7jn"thJ m m tllP writcr who commits suicide whta 
what shuuld be j. hantiv « ' , " 11 OT WOma i | wlm reaci.H ro thc Lmnehing oí 

WC can,™ Jd a cubTu 77!7 y t T 7 d gJootn, The Oíble 

-mes, siudcnt «sítirfir: b í ta f“ E bui .. ^ 

him therefiire coteem i - Q11 |,3 .11 ' , P II ' 1 ' KL 'P‘ l by becommg a t.rcek scholar. Fot 
Qük1 **"* nochln S bur defet. The world did nor have to wait 
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tbr pwvhutry to dase caer ho\v often suft cvn md frmc turo to dust and ashes; buc p&y— 
chiatry h.n givcn uh some undemjxidmg Di the rcasons íor chis nearly universal human 
icagedy 1c discos'cn.'d tbr instance that che long srruggie co climb che niourttiim \s ent:r- 
: ¿i¿vd bv J COfllfmLsÍYe dhve tbr SOine üCiCnmcious ,Liid umita nuble goal, ¡irid thüi ic js 
only when ihe cJimbet ucars the snnmiit íbat he begms vague]y tu ralizc that he has 
bem fooling hiinsclf.Thcn che gnrater has bcen his etifort, the deeper is his depresión; 

,md mis cven in the face oíbrüliam externa! successami vatuable social contributíoni 
Perh^ip^ it ts not neeessary to give more examplen ol what í mean. We see it olí 
.iTound us: m the Lives oí sciennsts, pai litera, musician^ wrílers. bus-inevsmen, teachtTv. 
cleruymen, and housevvnts.These sho^v ihac we cannoc use rhc social v.duc oí a lite as 
ui iiidjearor nf freedom froni neurosis. NVutotic tnechanisms may drive | activides [s*| 
whkh ¡lfí use ful ¿lid Creative: and diese mechaniírm wwy he as ne uro tic as dioso which 
produce alcoholism, scealing, and orher patterns oí sodally usetess or destructive 
bchivior. Man can he n en rtici rally good as well as evil, ncmutitfiSy eonsiructiw u-> 
wl-¡I as destrutúve; ncurotkaíly industrióos as well as neurotieaJly lazy; neuífltacdly 
¿pegar ¡uus as well as neurotically misartliiTopk; ncunnically generous as wcL as ueurot- 
icatly scllish: ueumucaUy bravo as well as neuRUically t nwardly If we hopo ever to 
’iljIst che piohluiiL of dle lieunotk compon ent m human tiáture, we daré not ovedoak 
the fací úm ¡Utilities which anr intrinídcally whoicsonie and ptuducuve may serve two 
mastm within one individual; thc une hcuLihy. and che other neumtic: and that even a 
slight change irs che configuración ot extern al siüJfcidons or the mere p^age of the 
vearv can shiti the rnntmllíílg: infiuetiec from one group to the other, therebv tumbüng 
tvli.it h.u seetncd to be a weü-adapíed Ufe into profound illneiv 
Thesc observable dinical laets of human ti fe challenge us to ask wheíher human 
behásioreaii he explained m íetins which vvill make íhis seeming paradox undetstand- 
ahlL-, Any attfmpfc to answer this question dcminds .1 precise defimhon oí vvhat we 
iiiían by nnrm di. ii,‘ and bv the iicurotic cotnponeni in human life, I will attempt to 
give such a deímni nn 


lí. II Je Bssatíia! Qviía-j-j 1 Ektwe€t¡ W+nmi! and jVéwmrjc 

TIite. dúhiution V, lí] be m cerjais soldy ol' iht' balance Ivetwecn conscious and uneou- 
psyeholqgií ;l| procedes in che determinación ot conduce. Sucti a eontrast 
hctwecn normal and neuñafie can have nothing to do witb the staiisíical tiequencv-' of 
my áct.The het tliai ot' the populación has dental caries dot-s not make cavities in 
thc U'ecli norma]. Ñor lias u to do wilh thu legality ot an aci or its roníbrmicy to 
riiL^LN i>r its divergen ce from tbem, since one can be good or bad, coníormist or rebel 
toe healthy or So r ncurodc teasonSr Even the -Lpparenf íeusiblencss or h>o lis linee, the 
LLvctiilnesv «.ir uselessness ohan act is noi the matk which tiistin^uishes hcalth tn>m neu - 
rosk; since one may do íi>oltsli ihin^s for sensible reasous (fbr tnstance as an ifútiation 
'fiicit), and one m.iy do scnsiWe diitigs for ver y foolísh rcasonv endeed. as tbr mstanee 
uur oí phoh¡L ¿nxIeOs ... AJI of chis vvill scein strange only to diose who chiuk of tieu- 
ruúi' as sytionymous wilh queer or ecceutric or foobsh or vveak or humoral or rare or 
LL ^’less. We 111 ljsl learn instead that diere l* literally no single tlúng which -1 human 

L,‘an thiuk or freí or do wlhds may not be eidier normal or | neurotic or. and m 
nn-irc oftm a a mixture of the two: and che degree 10 which i;f ís the onc or the oiher 
will deptnd noi upon tire namre oí the act t but opon ihe nature oí the psychtdogical 
torces which produce it, Fhr¡ ís truc ot work and píay, of selíishness or gencro^sty, oí 
^leanhncss or dirtme&s, of coiirage of fear* ufa sense ot guilt or a neme ot virase, oí 
jcuvity or ifidolence, of exira vagan ce or pcrmriousnrss, oí ambición or mdiffereiicc, oí 
ruthlessiiesv or g¡endenesv L of contbrirlity or rebellion, oí playing poker or writmg 
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poetry and evcrt of riddity or inhdehiy. iJetermimng aJl oí diese dh*?r¡e j\ a . antiiiuom, 
unstahle, dymimic cquilibritmi ofj^ychologicai forres; md m chis flux it is the béwt 
oí power -betwccn camcum* arad unconseious fon c\ whidi determines die drgrve oí 
normaSity or thc degree oí netnotirinn o f ch e u t or íceling or cmrt. 

We stan uirh tlie fict th.ii ni cvery moniettt nOmman lite our romiud, our behav- 
ior, iHLir thoüghts and our terJinjís, our des Mnns ,ind phm. hih rr hopos ijid purpüsev, 
.md our reártions to sjíse anothef are delerniined bv a cumple* group of psy^hnlngLrjl 
processes, Ot soine oí diese psyríiologicil procedes wc are Riily roilsvioUs H whilc of 
oth.ers wc are wlioíly uncons-cious. íThe presente ot the hurírd laven c;in be deter¬ 
minad Ollly by spcíial nicthmk df invc&tiplíon and evaluation, of whieli psyrboifuJy- 
sis is ibe pioneer md still tire most iiiipurtant }. 1 Thk basic fací, rumdy. that man oper- 
ates I Js yth ologjci Lly on m least tv.’o levds, is of muir thjM aCádcmic interest. Et has ,i 
spsite prarbeaJ importa iko in human afFiir*: berinsc thc runsciouslv and uracon- 
sciously orgaui/ed levefc of che pcrronality harw djfícrrnt dumtttristks and esert 
qmte upposiie mHuences on behavior 

rhai tonduírt which u¡ determined hy conseious prottase* i* HcxiWc jnd iHÜitic- 
t c-lusi: ii% i-ioio ations arr con&cioii 5 + ibéy rail be inHucticd bv conseious ippcals in 
re.is.m .im kclitjg, by argyrnent and exhortatioti, by nueces and líiilure, by rew.irrfe 
, mcnt * ^ shiirr it has thc capacity to learn from expemmce.Thcrrfbft nor¬ 
ma] heb^vjor is m thc Em«t sen*c oí thc word free; frec, f tiiai j*, m Jeani and to &W. 
m wisdoni and u nderstsnding. In cnnirast m this. that befcwinr which is determino) 

LS r ^ id Jnd ¡,lfl ^ lble le never learns fmm esperienrr. ir 
s. jnoe e a tetes vy argumem or reason or persuasión ur rxhorutton ot rrwarsb or 

™ «™r n i.“h n °‘ eV 7 by T °' vn sut ’ t csses :,nd Shur b>- íes ven mtufí ic 

i , k Lr rt ‘ Klt lt: ' llrt,K r 0V'-!td^cd .ind unret-íjgnized ¡iojIs,, t t j s miatúblt jjid end- 

TLZ ! T' T atme . ’ K ™ il ' " ftcn - perhapj cvcn mw oí.en than is 

Í ÚB blmdJy « Wff «yp«í P«h s Thj, happcn, wbethddic 
C™ f ™!. " UJt; or aiíure *n d whecher ,i becn j soünre ol 

5 S r Ü PP T JS "" hí ' r *° ,tseifor «hm.Thus ncuiotic behavior «n 

,0 r™ a™ *h4 at 'y - or thou.hr or fecho* i, drt«- 

VXClíaÍwl > K h-wdí «ta 

ftct.Wheiicver mort ofih ° ,:rn . ot tíieneurotk: process denm íiom thh 

Jntr t’ondüL t wiJI m tíi 1 * 1 tL! IJlinnl ^ P s yt bologicj] torete jre tonsfious, thc result- 

« r Sa-*.r , - b r a “ ,c »”«'«■ ... i™ -j «p* 

™ '""T- °" th * « h “ tand. Viten! une»- 

ble goaJs, then thc behavinr h‘ V LH ^ ,Mld línt ’onsciuus ion-es pursue mrornpjSL- 

fc.nL .7, t ¡ ."“ V V '" ,lL '“ TO “ >* «IW 

needs o.'nátlu-r thc ennenou. nodhi nn ^"" l '" ;,Fc ‘' uai sen.nji tfie 

such ±iTjg ^ í™, may «tcgoricaliy rhat if thetc wre no 

S mC1GUS PSychol °S lcJÍ tl^rc wottld be .tu ncurtsüTherC 

1 «- *< «-* <* * **»»<«■ 

Oífwiti&ra.n rpquire □ coohnat™, uXr.'n ^ 1 !^^^ rl, '' lL ^ h ‘ " ld 1 P” ch , ^frtioni.Jijptmmu.jnd 

«íIcc^ngcffprLijn j^cas , ' fcrn ® S3Í w bat w on in ¿he mind. jn jutnnuns 

irbd rhf rfjtLim fi in (- C5E ] 3íírí | E ¡s on t . , rfc.jr PreBti r i 'í J L?í t * nt1TchíT> ndcipi< j| orl[jg]cil irbtE.ur.hip. 
JL-jiíÉ^K.The ¡pmt[uc( oJ'rhih ] r .... ' ^ ^ r<S t ^ 311 ^ cEcírfy ^ c^mmuni^H isüt dbougfeES 

fÍLiM: whtreas. by- Lontr^r, hrec aM£(CU[ - m n V ' l ' M ' IT ' rK j1 sampling of tht pve holtypL J 

itamiL-rii ¡1 1% chk virtue ^<4:a " " ' / ^ U '' rjJlÉ '° CIS of total p^fi hic sLcdvrt>' .n 
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would not be die neu roses which nianifcst thenisdvcs in obvious symptoms and which 
wc encounter in daily practicc as che symptomatic píychcmcu rases. Ñor would there 
be those maskcd ncuroses which exprrss themselves hisidiously in distortions and 
íxri^gerátions of che customary patteriu of living, ñor iti diose qyjfks which we look 
«pon 4H ibc l i'isirii \ut% ofmimul peopie, ñor in the neurotic procedes which result 
in dctinqumcy Frotn this wr may roñe lude turther t Kjit li the pwcbologital conflkts 
of infancy and chiJdhood tould tafce place in thc tuU iigjn oí consciousncss, then ihc 
neurom procos would never he Lunch ed in human Efe. | U *J 


ISL 77if Détjí -a iiflri dttd higrnücuü L>t'?h¿ .\ntmtk Ptoííi 

This J..V.1 1 - us to ihe fací ihat early in che ontogeny of cvery inliant .md chile! a íatetlil 
dkbotoniy no: un. .1 didttHottty betweeii tbose psychologieal procedes which drvelop 
on ¿ enneciólas level.and thosc which cvulve o ti an uncon.scious leveh and which L j xert 
thesr influente on our I i ves without our knowing of their existente. Thcre & no single 
ehain ofevents in human atl'airs which has greater cortsequenees, since it is this dichot- 
omy which tnakes pura ble tbe neurotic process.... 

In this procos*, there are four cesencial ingrediente each oí which neqnirea further 
investigación. In the íirst place ibero is Ehc basic pnnress by which rhe dichotomy 
bctweeq consnous and umconK'knis prcuesses occur SccondJy; sume if not jfl ot the 
totees oí thc repressed and unconscioiis psychcdogical proccssés beennie detachcd or 
'diftíicuted* Emm their oríginai conncctions. If this did not ocair. uiieoriscious pro 
Leves would be quite inca pable of jnñueneing in any way our conscioUü behavior, and 
we wquIlI .ilso be wboüy unable 10 penétrate to «nconscious levéis or to learn any- 
diiiiii .ibnut thein. It js ciiitioSJy and experínientaÜy demon-strablc tbat a conrinuoiis 
sEiíetJí.tion betwectl cotjvcbous and unconsckuis le veis is tj-king place at trvcry murnent 
in life.The tbird inglrdient of the neurotic procos-, is thc tact tfiat as a eotisequenct ol 
the dissüdadon of tes torces, thc stteaiti ot unconscióus psychologíeal píocesses is nep- 
resented su conscicsus behavior by a variety ot compn>miscs and symbols. Fhi'se may 
iliú rctc symbcbc acts or a pliobia ol" heighis or ot itwects T and the bke. I líese are 
the *neuro$es*, so-callcd, which wcre lookcd apon as wholiy irrational untíl we 
learued eo transíate the m into thc kirtguagc ot unconscious confli t t. More otttíi, IttAs - 
ev-er, the unconscions pmeess is represented by subtle distortioiis oí Lírdiuat v behavior. 
i-e., of thc way wc iivc, play p work p cjt, slecp, lovc, bate, etc. Thesc distortíons usoolly 
pass r -. -r normal' wt they consist of mistures of compubive csraggcratitms and pbobic 
inhibitums ot normal activiti.es. The íourth csscnti.tl ingrc^liesit ol thc neorotu proccss 
is that vs-fiich pnuluccs ¡Es characteristii iiuatity of obligitory repetid o n, We have 
jtrrady indicaied thc irason for this, but it may be well to repeat this herc. No neurotic 
impukc c ,lií cvci attain its goal, sítu l 1 li pursucs ibis goal ordy synibs>bcally.T herefore it 
tenmns fb rever tiiisated, and conscquently repeats itscií cndlessly \ fíat wby thc re is 
so mitch rcpeistis i 1 patterTimg ni thc pettv details ot much of our daily bvmg. And thitt 
k why thc adult. whether he n an artist, .1 musician, a business man, Or a scientist; 
tL-pcai^i hintwlf as though he wcrc still j playmj^ onc ot thc stereotyped and ¿Khaust» IT^I 
ingty icpetitive games of snfmcy and cari y childhood. 

Miny qu estío ns ahout the n cu roen process remaní uEiansvvered: (1) Huw docs thc 
toinjl di i h otoiny necurí (2) Is it all to be expJained ^ due to a proccss which is called 
■repitsskím, and if so how does tliis piocess opérate? (3) When do« it start' (4) Ooes 
if ticcur sporitancously úiiJ incvitably? (b) Id what extern can it be iuhuenccd by %ari- 
ahüns in family structure, in educacional mores, i 11 eeononiic procedes? 1 (6) l >ocs d ]L 
dissociadon of *encrgy* íVotU unconscioUí materia] occur spontanenuslyr í.7) What 
fosees infíuerícc it? (H) [■- it comparable to lite clinical st*tcs ol dmsociation. and to such 
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experimemaUy inducid dissoriated sures as hypiMKÍs? (9) Doo tlsii dissocurion orar 

■aIil ii |■ l' 1 !¡'I• are m dirti reru si nt om-,.sin md ¡r wb.t< di itérente dncs rlnt 

niake m che nature and fate of the dissoi i.ned fortín? 


/I. 7 he W'unnii Ptíkcss iiml Human Pregnss 

Miis. then, is the pineras oftnigcdy tn our human tromedy: rbe dichotomy brtwKn 
the cons,e.uus and unconseious; llie dissociaúon oí'unconscious .energicst; their sym- 
W 1C ¿nd thc ohEigatory repetición of neumm psychnlogital etpftl- 

cnccs. R.ts is che procesa whieh Accoums fi* matt of thar syhich is ¡múütul rigii 
inHexibb, unleannng, ensbved, and un^Upred m human íifc.Yct thesr same potentui- 
ities of the human spirit abo mate pasible our pnwer ufjhsTr.ni thaughr and findme 
fhes our neumtic pote,,0a! and our highesr caprino. (i.e, the jNIuv ,u eommoni- 
the symhols Ot bngmgr) are Jmkrd < («ely togrther. Indeed thc neumdc 
i L IJ ls j'™ 114 ,! 1 unían a* is speech icseli, wiih comtmm roots tn chis inicial 
d.chotürny. M hope of human prognes dependí upot, our ability to Jmnver iimv io 

' md rom í ‘ ° f this dkhocomy. wh,íe .,¡ rfie same time limtctrig 

Wlu -h i ^ ^ «umtíc drstmuton. We kntm uf „o culture ir, 

th !d w, r n ' J"*"*™ ^seiousand t,neones do« not ocxur during 

7 tn WlUt ™* ta ™ — ■* **c to dtreet thu pj 

£2fe u ™ 2 JZZ r"" " n Hy “ th3t W “Pt » ««¥ WSI 

Efe- J t<1 1 L h ! jri,Ll (,t 1 '’n^tuus i not ñau on and purposc and control tn human 

K ;;"con¿^:L .rsr 8 * ii, r ernt — ^ ™p¡* 

and truiy adapted üving!’ * ÍU,pC ShapinB !lUrn;l11 


DÍ.S'Cí tSSION: 

ST= ¿Si*“ 1' ,1 ' , ‘ MW 1 •»» i». d„.dpcii] «, 

without thh¡ sve a Jcomtantlv ,n f,„ L, e J.' rot,C as « “ enLOuntend dnrioSp 

■* ' 1oW1 ' for mathematica! trtaL. nt. ^ " ° VeiSUÍl P l > P^dilem so as to seaie 

conatotZd7 CtÍ ^ t,n& í KUÍtS ; ' nd of feedh '^ «taonships 

palietits. l e. ¿ iJ [ a £ v " f m nneCtIt>I, ur ,Ch [i,i ‘ < J,nl ^ of neuntie 

betwe ™ ‘■■oiiKiouí and untozKciouTaÍas'of pJí ll i‘ ,[ ’ 0,1 Í : 0) th ° rd ' nior ' slli P 5 

c>r pvyLhologicaJ organizjdon; {3} in rch- 

1 -r** * * —*. 

tíuiJy rhis .^Yurrfcpaíipf vtxiutd sKnj íf l . ' IMI rn ^ in «.JF the- neumrir procew. í 'rr- 

Earj-elv hWMt^jrfd,, nrillo ' C ™ lb ! k 111111 hjv Kv n ' N,i< - |líy Tte ■ 

m ülw P™ «p uní id» Z\ this wi.ok lSÍ „, r' tto í? T K '™ 10 lM7í '- N ™-«í rt«y ín- Mt 

«he secúniiiry md tnitiarv muhFÍnt^rR.tr. i .l ' Cl ' 11 Jhit ^ r,L|1EL ‘^ c lui « ulcutsl J'okk tnriueiKe jÜ 

éUHicíbuí MÍ - UílMH ***** ktl rk ' tom es «B 

■HIJ deriMUMCriTcd. íf, fnr iiMance, „ v ' " m " nsiH, " t P«u]inr.p-jj rtnuim | w ,]j,«ii.-d 

II3^ übvious rliát LUÍturof fofE+^s Ii-,d :nin , ,jü. L ' , . JÍL ’ ,l( 1 r '' 4ll ^ rr El ^ two WDitien mendoruiíl ¿boi-r, 
WI -' 1,01 '«'frar duc OI ¡curar fi 1|cík hl ‘i ^ L ‘ f, “‘ ! ol l,tfl "«»">* <""'f ir liad .íewlopei bet n 

‘-' |, '" h ¡ t *****&* Cosvsrd people.The einn- .< r r ,7 " ’ ^ l1li:llotími T " hl ' h pKKUlerd hrr inhriJ 

i»t übvioui iniportjm-c r n ¡he itcorvdary jnJ ' 1 J'. fUr ' rlf “ Tcnt * worrun: ruliurjl fuño irr 

n-t*nril ^ p flrnJfy dk-hor«mv i. 'í?* 0l " !Í1,: neufT,t i f pnirras, buc ditif mear 

imrHlgit™ „f [hl5 bitic q u „ ti(tl¡ . ' V olnaiwr. í .,d [url | Juthn^olc^ must UMJn to thf 
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tkmships hrtwctn various types of enroqimd proccsscs (i.e. riie vidmis circle bctween 
rige and terror, or benveen ra^e ¡md guilt or depresión);, (3) tlic possi bility of feed- 
back circtiits ni sIlét esphinaLion ol rio.The ñervo us orgauiyation which nnderhes tic* 
j]]llu he dosc M tb.it which mediales iiugnune or status cpilepticus; (4-J snuiLarJy 
TcJited to revcrberaritig drcuits are ibr obstínate manifestado us af tbe Curnplex com- 
pulsive bebjvior paiten ts or obsesiona! patterns oí thotight; and (5) hnally, thcrc are 
[be Figid tuamíe^anons ofpsycboric depn^iom and pxychnnc ebrions, which seem to 
he niiintaiTied hv ic-cntcring cire uits which are almoHt impemous to psychotherapeu- 
tw irtfluenccs,but which respond to owerwhdming eléctrica] stiniubtion or oiiier pro- 
tbund physio3í]giL ,il cbangcs, stich as marked hypoglyeemia. 

M my other pbenomena oí tbe underiying ncurotic pmeess and of the v.ist spectruru 
or neuroru wmptomatology seein to be dearly expbined t>y adduring tbe feedbuck 
priíLL-iple. It setms to me, bowever, chut befóte atten*piing eo me the hypothrtiü in for- 
tbtrr LÍrt-iil we shouEtf di^sect tbe clinical ncinoric procos itsdfwith its funda ¡ mental ps] 
unitivo dijt wt i .ir be silre that we knovv what it i-- that we are trying to cxplain.-M 
Batfv >n: ]j rh ere were no canseiousness would rherc be neurases? 

Kl'íjie: t l3oh I know. 

Pha.vk: 1>o cows hiw n curases? 

Klíbif; [ dotfc know. 

Wei xkk: Peopk speak of eontented cows. 

S i holu; We llave been js&ured bv the l k’pirtment ot Agriculturc the re are neuroric 
luws jml their neuroses afFects the prodnction uf their mdk. 

Kuhif: T']iltv ii a danger in lookmg upon the State ofemotíonal disL'ontent to being 
syiiúiiymoiLs with neurosis. 

I p i'r rs Vou exelude experimental Neurosis .is otditiarily nsed under neumov: 
ki hih: E pin a question mark. 3 jitst don’t know. 

1-iODi-rE: 3 fuUy agite with you. 

Kiusu - We are notjusEiíied in suying what tbe neurosis is idéntica! with. 

E. mi jt i j : We do nnt b.ive to make ruion i sí 3 i cause. 

fí' 3 ül : ib say tbat that is identical with human neurosis jssuming j gre.it deal oí 
tTiings. 

Fuluom-Smitiil B.irt oí tbe simatiou herc isjust us Dr Kubie has said, u.initiy. that 
be kmaking eertairi .issumprions .ibout human neurosis “w hich involvc a recognición of 
unconscious processes and that we cantiot realIy deal with unconscious p tócese in 
tiloso tcmis ¡n 

I-Uhm i L: (i [s ;ui operalionai prubkm n as you wNI see. 

h¡i monj-Smith; [t is Eiot posible to .inswer the question whether tiiey belong in rbe 
wric ¿ategory. 

i: | li^t is .ni argument that ir- ver aríses any inore, We have otir división and aLl 
igiee an thac. 

I h (inYou mean chut tbe uticanscious gu;i¡ is always oí sutil a eharactcr tfiat diere 
esists no re;isonable plan íbr adm-vmg it or mereíy by the fact thM it k unconMÍous. a 
P nem actualty tries any reasonablc pnxcdure? The cases you gave wene obvi- 
ouily thü.vwr. 

Kum That brillas up a que.non which is the focal point of research: n^mely what 
a » thi 1 forres that determine the dn liütomyí h it atways due to represión which 
otdire became you are dealmg with unacccptable and/or udithievable drives or can 
íhc Jjchotoniy result fioni other torces as wdl? | l ,7 *I 

f M 'Ut.] i: | b L r tiTU'oracioiis goa.ls unrcaliscieí 
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Kuííil: Hioísc ji \em chai cause irouble ;irc. 

GEtfAkn Tb-cy are un^ttainablc uíkíl-t ihe crin-ti metano 1 ' ‘vvhcri the neurosis was 
thrnied. 

LlUDELLr The time far achirving máy have pissaf m ihe Eife Ci>iit\e? 
iVSüao; Or egí come. 

Linón ri: Thry are not in rnuth s*-irh circmnstaiice* chrv ckihi. 

Kl isli ■ Anothcr cxample i$ a man oí 43 who losi mother through htT suicide 
shorcíy .itter the hirth jmi ib en the dcaih oí a baby sister. This man wu .iboui hvo 
ivIuti tlns happened. He did noc know svfi.it h;id happcned huí hit forhrr, mcjiung rn 
sisitei: che bíow MSLtl m thc boy: -Ymir muihcr went ju.iv to raki 1 can L oí your little sis- 
terf. I lis man becaiíie a rruip expert, md je encyLEopcdi,i oí Tinte-Libio. He lene Vt ihr 
trams ma P íí ílf cwry córner of thc globc, and ultimately bci aaiit* tpnte a tr.wder. 
He did not rcaJize unti] bis ¿liálvsjs that he 3ud be en seaivbmg for a dcad modicr aíl 
tbitíugb bis resrltss and unhappy lile. 

Liúdo i.: Wliat did bis father $&yf 

Kuitit: «MnthtT has gone away to tafee CMC of ymir Hrtte »m< My parient dso did 
not nealize thar he hiitiself wanted to beenme th« hitle sister Thts «wted in Him i 
viufcnt uneonscious struggle hetween normal masruline guals and ,i dente tu shed hts 
injícnlinity and to btoome bis little sister. 


Uaifmin: Wbcn psyehiatrists talfc abciut ncumtic satisfaetiem or luggest that a pcTSon 
derives unconscious pleasure ffom surh and sudi actíom, does not this contradict what 
you are noiv Kiyin^ - that ihc nnconseious goal is never att nnablf t>r ne^tT artained? 

K li k r j-. - Wc .iré in^einnns enough ro attain hítíic dcgrfv of seeotnáarv contóla don, 
cven wbcn we do not attain our primary or niajor goal? 

m,1:s<,N: The «condary satisfaedon hut not thc primary 

Kt un.. I ¡ki. the satisfaetion ofbeing taken can- of if yon turn mtn a chronic invalid 

ki.mc> rv t -S.vij i h. íf an individual had .1 nrpressed Mrvcre hoctiJity towards a ohling 
nngJit he not actual !y kiU rhe ciblingi 

haVe 11 w hn cried twice to run over his littfe btother He did not íuc 

in thc VVaT - He was in tllL ' poíiüon wbcre be «* 

l,j ¡i- 'í L " ' ,1 ' [_ lí y ^ UI WOu ^ v| ’P -tway from his olíicial funrtiou to aim 

a : ?:: m : jiid kiiL Hc ™»y \ 

1 ti ts, WonJd ht- be cu red it he liad succccded? 

Savaee: Dtd hc re *Hy tty to tiU tlie little hrother? 

KuBTt: Hc rL * :,]| ^ to nan over him with the car 

Wo í; Mo did the synibolic thing svhieh would not sat.fy anyhow, 

SíSiSES la 3 Joe l) ‘" kcs * ^ - do ^ “P 

l a “ K ^ m,K YeE thta ‘ is «tBf K( i on . 

reporten, who had J woíkt* 1 |'' wírh 1 him "- 15 paiIlt_ 111 ** ll(c °fjoe LourvThe 

occurred after he he ir s-n n- ■ 1 onimentcd on the remarkable changc ihat 

primal savagery with whicli h " 1<l f 'Y se ‘' OIlí * fl B h t'Tbey aíl remarked on the 
1 lever fcll ¿ iYY- H ' , I ' klt ^ llC - h tbr blood tn a way that he 

niade a dídercnct in his rt '] i tl - Yr'' Ct ' I L l1 ? d ' nnJ ^«eriiiiiied ñghter; hut tim onc 

w w ' vhi “ r “- M "*• .. * 

k™“: a,;r: iy “ ?»»** <** 

«tf'ihe o, W.K-J j, on ( ht wa ! tryingto do. ti,- rook Ihc hi.ike 

L c,ír Cíy ^ dq jvv]i .ind realiy tried to pin ebe 
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ühitd igainst j waík Anotber tutu: he tned to brush che boy o ÍY che wde of che car 
jgainst che housc. 

TEttótPr UncotBciotiS, is that hí importable* me re 1 y? 

Ki mee: Orumly, le U LiiirepúToblCn hyt mu tm'reiy irntr portable. 

Pitra: Certiinly mmüy wlue goes im incide of our head ]-. nnrepurtable. 

Kühit: That commcnt brings op che question of the narure oí" fbrers vvhJch are at 
íivork wtiich imke ¡t pnssdile to dijtLingutsh berween the fringes or periphery of con- 
ícíolujff^, ix, irracional ptiicesse* whirh are not in the íbcus of coti^eiot^ne^, bul 
whn 1 1:> ir- acceskbLe to che ordinary pnaccssts ot selí-observan Ejn, and for whidl no 
speria! cxcavatmg devises ¿re needed: and those unconscious procesa which canilot 
he recapcured withouc \perul te.,hm,jl pmc educe*. 

Mpttihe: í presume Chat ymi do not mean co imply in wing iliat thene things are 
únconscious ili.it iim-iMttríoiLH (hiugs ate ueci^yrily evil. As you spccilically wutned 
hcÉbcc, unconsriuua urges can he tur good or evil, dependíng upon how they aiírcc 
the individuáis posidon and behavior in socicty. May [ ask ifít wouid be possiblc íor 
man to spend much tune Ln living as he does without pttihtBg much i neo his \7s\ 
ur-ronseiousf hn\ rh.it inevitable? Must that not neccssarily be so? 

Ki me: That i* .1 \xry hdpful qtiescíon; but it is onc to which we do ti ot yet have hdl 
jjiw. ;ts. In Lht 1 ti ni place che basic pmcrw by which the original dirhoiomy occurs 
and the fbrers whirh influence it have not bren adequaícly síiidicd-We do not know 
tn whar extern vanaónm mi tamily si me cu re. vanatknw in educational prorrsHe*, varia- 
esüeí 8 » m the Ental stnicture of the culture, or economie tactor* influente tbis dfcboc- 
■ iny Fhat p.ntimiar niotnentt or pháH 1 m human lite has mH heen che íocus of caretud 
L\miparjth r e cultural srudy. We do know that much ot che higbesf potentialitics ai the 
human spirit, induding mir imelleetual and armm creatívu powerü, is doscly rclated 
tetfm whnJe procesa. As Max Hastnsan pointed out many years wheti a man slvs 
'f rird iip va\,n ]oÍEis-„ we cali ic poetrv: wheti he sjv^ ^^ult up your sock$*, we cali it 
sJarsp. Ainl when a pacient is obsessed vvith the fear that he is walking aiound wich Jais 
mniserv íailing dowti, hi^ unconscious symbnlie processcs I^lsc uk.cn o ver the same 
s>mbolk langliagr to c\press Un yvvn masked need* .md conHicts. These are three dil- 
fcietic vs;lvs of playing on the same timdainental dientes. Spenficiilly, how che cre.itive 
btdlccUíjl and ardstié .isprets of the human spiric .irc diflerentiatrd tnmi clie nemotic 
ptoct'ss es soniething that pcople ha ve calkcd all .i round but not a greal drál ol study has 
been devoted Co it. 

¡v.> Is it not true that diere is greát econorny in relegatistg many aets ta 

ataloniatÉc or unconseious control? Wilhani James in his chapeer on liahit pointed out 
[h,i[ ji bad co direet corüa’ionslv cvery muscular aetion of dressing in the moniing, 

[ h-’ pnuess wouid uke all da y and le ave oue utterly exhausced. MoreovtT> unless we 
ssenr ahle to turn over the majority of our learned fLineiions co auíomatic or ■uncon- 
íemus cotitrol jjid to exclude from cociHCinusness the rnajorit\ r of ineosming stimuli, we 
wouid be unible to i^ve foetissed ot suütaincd actetidon to jeiv trán of thought or 
^tcíor. 

Kujük Not difiVitnccs in degtee alone. Hiere shonld be no conti^ion betwcen auto- 
'ej-iíñ urttvipuatfus: the jucomatk: tunction^ are ahvays accesible to conseions mtn,»- 
spectioti. 

Frlmum-Smith; Unrecognized ifnot known by che peoon svhiie lie is doing it? 

Krifir: There aie acts to vvhich we do not ueed to pay iLteiidon. and which we han- 
dle in complctrly auioiiiatic fashion utitil a n minen c arises where we need to attend co 
íhern, whercupon they are instantly accesible. ! his h che difFerencc hijeen tfu Lbn- 
aeal]y | autonuór and the clinicrülly Hmonsdwa: betwecn the atnomatidty ai onr use ot [?^] 
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oiir hands in wriling, and rlie imconscsmi* autamuticiry oí .iiv hy-srL*irae.il paraláis m 
crémor of that saíne ¡1.111 J. 

FküMONl-S.vilTH: Thcre is .1 differcncc between represión and uneomaouA 
Kvmt: Represión i^ the ñame oí j íorcdii! proccss by which psyehological pnH’esse* 
are rendered umcronHious. 


Wiener; We bave to ¡ose chem becáuse vve do them so ofrecí and che ocbet ü an ¿helj- 
tiona] onc. 1 lie re is no emocional str.un one wjy or the other ¡n losing che detall 
whereas in this the re is ;i tremendous emocional sinm elíber in kccptng or ¡osmp. 
&UKI3;: May ] add one word in the .ins^er. I want ío cmpiwu/e th.n this same opanty 
diat we ha ve to represa and cheit to represen! syinlmlicallv enten inio .vil jbscr&tt dunk- 
In tí- I fie eapatity to cornmuriic.itc by mean* oi bnpiagc svmboli, and the eapacny to 
beeome neurotic are verv cióse cogrther, I do not think chai che prense Imk h^s been 
workcd imi. t ..crtainly n would seeiu ib.n any hopo oí Ivnman pn>grcss vyould diferid, 
upcm oüt karning hms tn preserve the one jnd preve 111 or limit the olher 
Ví/namí; I vvint to spcak of ,1 vrry stroné experience I liad M one tune. I wa$ juw. in 
üic List stagei, rd .i piece of r^rarch work whcn I goc pneumonía and was m j frverish 
condition. riiere is j peculiar identifu .itton becweeit the nmhcmatha] diíficuJrv r l w.is 
* trLj lí^ing with and the dj-stcniíbrt and emoticinal tensión I wn I (ninafemd 

and actually used tbe emocional diseomfoñ, ,i\ if it were a ten 11 , to represen! [lie 
incompl cienes* uf the mjthematu .lJ rhougjii* The two pmeesses Füscd m a very ruri- 
ou* way. 

KuwE: ° ctü Loew * ™^e dencribcd to me i similar dream expericnce as he was svnrk- 
iIh neuro-hurneral system. Kekitle al*o describid .i dre.nn oí \is srukcs in ^ 
cm-lc, eaeh with tbv (rail oí the other in its nioiith, fmm which he awoke to describe 
Ehv Structure oí the benzene ring. 

MhAn: Ir wouki sccm ro me to makc considerable dlffmnce whether yon am going 
to say any ¿mtivity r in which yon are 5 Í pcrcem mu . •< 11 Uiipi aiul 4 J J peroent cúüSékm 
íh rieiLrotu- wiihouc renard W culture, witbout regañí m rhe suuation, or whether vou 
arr going to say rhat in any given culture and in situalions wifhin ihat culture whcn 

^! M L1 ' A i^ L "^ ^ nornialJ y ej íprcted to he tn one r.itio co anotficr jopear itf j 
dLJh-rent rano witb anoíher, thi* possibly may be very bad, 

KL-mr: Ir diii cuiten- we .«v ^upposed to w„rk. at. plav, in., r rv. [uve fhikla-n. Te.d. 

j™ " l lot *ingt.Tbc:iT « not a single | o»e .if ihese riiings which cíuhW l)f 

S™ y t qUlU ' trcqucrttl >' AS düIle normally. tí not corarán with ,my 

Ínner h>ií " H 1 | ri3, \ 111 ,K 1 í>r í,|f ¡ lL ' r normal or abnormal, h ]s rhe hal.uvtc oí 

Eiirm r torí.c.s v^nicli determine thi^. 

tlierc- is ^ íXDeí-taV' l>ln f ^ [^tí 11 * culture, tor itiit-mcc in ¿n Australijn trik. 

iLrnirs bv trhl ,nd " ? PieC ” nt heh *™ r ^Quld be feviWe, ^ subject 

2 ' n " j ’ d \ iTn ) r " r Xr*-*á wd pumslimcu. rhese expccüdons T i,.v be 

¡TSSlTnv ^ " T : hlCh cspecte l, i'bfhavior to be subjcéi m 

seínu-i 11 ni tht-refore rt M> hl acl, ‘ C * le ^ artl ° 1 ^ 1 ' HchavLor ¡n which fon- 

i0r ■* ^ Hay a givon n,Je v,^. ífvot, do 

■>nee, SI p m en, or more ^ 

■ue and unfítted co the r..ln.r.ii . - , bc a es mappmpn- 

iJ[ group ot individuáis and the rcditv 


“ ,i,h “- 1 ” ^ 

^^sasssBfiííÉ 1 »*•*•» **■% - 

,hdr »*“ - ■'« 
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tliíy bt'camc «itnrthifig wlm h yoii had to niake yoursclfan outcjst to do. Yol must ^o 
mío Thi 1 bathiuom and cióse che door, 3 ti our culture, m some degree rvrry human 
¿■hild goes through chis. Fhus cvcry hunun chíld lejtni to took with scorn on hisovvTi 
Wdy, «* producís .md piocevies. Ceaurity eHr rulfiinil dktortion has jffrned everyonc 
■r us Yft thcrc k an anuzing difiere n ce i]a thf quakity of this cífccct on different indi- 
viduals* dcpending on whtsthcr it is buik up inio a conscious system of ideas and feiri, 
or repressed and expre^ed only in j tieumtic developtnent which k tincon$dau% 
deiermiiicd, 4tid whidi> thtTefoicJs cripplirig. New yon can say if you will, that tisis 
> j cultunUy niduccd neurosis which vvc imposc; yet ic seems to rnc to say th.it it is. a 
rultuntiy induce J das cof clon which only becotiies a neurosis in íhose who handíc it 
uDcansctmidyi 

Murió: h as not what lie dots but how (inicia ii mteríercs with him or whar bis 
Jcrrive reacción is to it. 

K\ Bu Nh filis r not .rn .tdci.ji.utc b.isiv Many nfumiic torces are sorially produetive, 
Mache í ijrnpbcU s remark. quotrd prrviously ahoi.it the family applics he re becausc 
theíL 1 .in, 1 individuáis | whose neurosi s beco.mc thc law which governs the famiiy, and [ftt] 
even m certain iiuLuncts thc tiw which gpverns the statc.Thcy pay no penalty tor thc ir 
aturase*, feaving this penalty to others to pay. 

S.4w;t: [i dees sectil to me th.it you tuve not answered Pr. Mead squarely. It is per- 
fectly Lriie tli u sí vine oí us are ncurntii, s 4 ry abuut our toilet behaviur» And -some ore 
Adalid tbat al! oí us ni our culture repress at to sume Jegree but as 3 tiíuirrstatid ti, 
l>r. Mead wmtld s.iy the ptf&ün we cali neutotic abont it is che oue who rdegates it no 
■:be subcoiisí soiis to o degiee which is unaeeep cable tu tbo culture. For exampk 
•umng tlie japanese, where I understand represión of diese thitigi, h much mote 
“ittme* ¡t muy Kl- lJk- tvfm .il fapanese who display^ liáis behovior. 3 mc¿n thoi mbcoil- 
k iolí-, as wel) as nvert behavior, wdúch íor us charaetcnzes a ncurotie would not in 
japón lx' Lotisidered neurotÍL' beeause the behavior normal for a Jipan esc. 
bus: ] suppose you nuyÉn ^,iy posssbly by way oí onswer to that. 1 1i.li sociery can prc- 
'cribe why you do it and not what you do B because the l.itcer is not pncticat. 

S.W r ACE: 3t H fairfy praetical. 

’^ rv How lmh society find out about your tuicoim sous-r 

^WAíü: ][ Imds it singularly diHioílt to know the ;inatomy bm not ditUcuJt to diat 
a patLfnt as befiaving pooriy p as Kiibi^' s.mi. We ha ve !ots oí iiisrinci tor it ansí tather 
arulytic ¡ibilitv, and we think evcrybody as queer bul us. and cven \se are a lictle qüíer- 
^ stx ,i|| inmnd us, peoplc berhaving sírangdy and vve can judge when a patiení is 
behaving atrangcly. 

Kl.uii-: Let nic take up 3 J itts’ society. h prescribes what we do but it can not matar ns 
d^ it. Every individual ¿ice serves many niastErs, so me of whom are represented b\ 
^•'ieíy and snnic by mner purposes of which we are not aware. We do thk in work. 
and vlq dej it m plav. indeed in evcrvthing vve do. Everwvhere the qujJity oí rionnaEity 
drpcnds upím thi£ relative toles of corm ious and imconscious lotees in che att. 

Mmd: What I wauced, Dr. Kubie. was te make a statemcni about cases whm the 
prtipüftioÉj as ivrorig not qu:m cuati ve. but ieave it qualitritive, recogitizing that we don \ 
knevv vv3ut that meaos Ior sure. Eheu yon íbr the particular behavior a dehmtion 
vvh¡4.h is si i n p|y based un che desproporciónate role oí the uriconscioun. 

| vvimld like co pul it chis way: the degree to which any .il c is servilig con- 
x iq i is purposes lias ;t <3irect correladon with it.s essentiaJ norinalítv.', and che degree to 
w kich it is serving unconsciotlfi puxposes has a drrect, re3ad.onsli.sp to its tieurodcisFTi. | [^2] 

^i'ns: Nomutoy, >xsu don’t mean stadstically but whac is ms'ist cerní ni o ti"' 
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Ki.'biil: Ncjrmaliry has nnthing to do witli «utkfics Leí u-i can^idcr j cbiJ ¿ wtth an 
eacitig compulsiüii.Wí all kraow ihat wc do not tmJy to gratilv our biológica! ned 
íi>r j ccrtain nmnhcr oí calones and a eertjin ámouni oí wat or and calt, etc. We raí 
soine times beeasííc we aire seared* sometí mes hcrau¿e \\x are depreüíd, iotnétiiíKí 
wben we are Otad, sometunes becaim wr are londv, Üating ofien serves many fonds oí 
phaiitasies, both consduus and unconsciouLs, Whrn the tmcrmsdous fantaucs dommu? 
tfSl,T catinj* ti beeomes an unmodifiafele neurotic ruiij], Ff you are ctiúng too much 
mcrcly bet ,ui5c ir i* tim, and you are advised ro diet^ yon will din. Orí the other futid, 
ií you eat too much because of umroiisdotiR conHkts and dhves, ihen yon eann m stop 
eaon^ tm nmu-r how urgently nrecssary it is to do Anybody who has drill widu 
ehild with cantig compulsión knovv* ibis. 

Lnmu v May f ask bow you would reaci m m> murpret.itum oí~wh¿r vwi have bren 
sjyin^You meiinoned dicbotoniy Would rhi* be an aeeuprablr st.ifement? Dunng the 
UU cipniLiit nt every finid chis dichotomy oí Lonscioüh and untóme íóür nuv he due 
ro ^ >cial3 V cununnrucable alTect versus non-eomniumcablr affeet, 

Kr mt.. M,n-bc. I don t know. We have not reatly studied this pmccB dosdy enuugh, 
iodo.i : Ft is not ( onsistent with what you have betn saymg, 

■VIcL.tJí.iot: 1 ,: May J point out one íhtng, becuut I think the way n tai beért said 

smkh'h ,r , !! CUSian - ! ' L< ' nie tJytL COTe oí wh - lil í thinJt you mean, Whcn yoti dhein- 
i . - ’ L „ - ""j 1 i' 1 . L " oj3l ' UÜLJh Jitd iincoiisci chis act. | don"r think the dútinction fia 

] . L * ir! ^ s wc _ E>l0t vv b if h ■•re ñor aware, but ^vhich u-e have Searnéd to 
eoitíd hrc ( !rn K 4 OUfH ? - r iíays * n ^ 3llt ^- bke huttomng up our wst, Lct us sjv we 
SS t h T ° f CllOSe - 0,1 Th " " thcr there are ;¡n cnormom mto oí 

t! r i ?’ tody njsubtíon rfpulse rale, rfwhieh wr 

amretlr ‘ ^ V ” n4>t ** * e.,n think abunt and bring to 

Ü 1 ™ «-» «. KR to oí B 

McX Uiwot They CJn get so¡„c. Th 


y™ ^’Lild inelude JS ncurotic 
f 93 ] Kufilt; Thcy 4] 


nse ;ire dfhnitcly not ineluded m tKr thmpi thaf 

I 


p,„, v 

K J S . 7 ” “» *» » th, ofcOBCOB? 

vn^o™" - w the conflú» ,„d ilnvfs OÍM 

Sr, ***“ r ™ « poIi ,i„ n? 

*« * «™ily 

diat í Itavc yotir idea síraieh^Y ^^ llll511u ' lir r ^íore we go on I wanl to be sun L 
which o th en.vi se would - 11 E afi oilcoiiíieiou^ in your sense ihc^e fFiim? 

Kujufi: Tile procer oí f 1 *"? blJt whidl flre ««ding 

cotíie by «peda] methods, ^ aii ,3Lt|ve í jef Ms.tent tdirc whkh musí be ovtr- 

FftEMüfín-SMiTii: Wliich oiherwisc - 
SfROtrO: Whieb vvere coercí w 

conseious now and are not " L1S Aí í>ne t3iTlc wliich presumably might again be 
McCuticxm; Mav I fnith 
Kntiin- | ^ h V 

iHieoiisciom was once .-tonsdoüs tJuit ^ rc pre^ed and fürcibh' rendered 

>’“« rfchüdhnorl wíthour chirí ^^ llE rtffdurtngthc dewlop- 

^ hlL h ts stüJ unsolved. havmg beeonic etmseious. Thi% i» a quesdon 
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McCulwch: Concerning thc whole question of cryptesthrsia. there híc .i whole 
rumiber of thing? to which we obvio udy rcsjxmd, oíwhida we mjght }mt been aware 
boE oí which i[j i.ll e ncvcr were, and do not give symboJir expression to them in 
thac ícnsf. Vt'ould yon includc ihosc or wotiíd you exdude those? 

Kuwt: I woisld hke to ^ivc you an example, S w¿t$ studyirtg at rtiy desk one beautíful 
spring momiDcr iu Baltimore, j Sunday nioming.The Windows were open. A i'netid of 
niine with wlimu | trcqucntly wcnl waJking on Sunday momio g lived down the 
Street. Aí frequendy happencd, he whisdcd a tune tu úgnal tlut he wiv ready to surt. I 
Iíl.iíiI ¡irid waved to him. E pm my books away went dovm thc sirctE tu join him. As 3 
■vdkíd along die I found mysdí thinking a tune th.it was not tbe tune he had 

wlúsdcd. \ «id, -Wh.it thc devil is ih.u cune? I can't place ir, Dave knows a Jot about 
ri i Lisix _ I vm! 1 .=hk him - So the ñpsi thing J did as I greeted him w.ls io vvhkde thh tune 
and then asked him, *Wiut is tlm tune which lias been ruiming through my head? J 
lim'c place it.- He suid: *1 was whistbrig that to ynu for half an iiour tryirtg eateh 
vour atienden; and you paid no attenrion at ail.Then I changed to anocher túrtc and 
u>lj síLiik your head out of tbe window.* Thu> E had rcccived it, registered ir and 
reproducid i t f AÍl | wiihum knowing consciotütly that [ liad heard it.This mean; that 
-\K'tv ,ire proeesses which wt can expcriencc which do «ot penetrare to thc level of 
organizados] which we cali consdous. 

MtiCLtLOíH: Wotald tlso&e be ni y out sense imcoiiscíúui? 

Ki =j]j:. Nat Luilt'ss thcy have been aeti\*dy cxduded by obstructing forres, 

Fuiaitim Smith; Not conscious at clut tiene, ff we ust rhc unconsrious to cover olí 
¡bf thinps which are iiüi conscious and then use thc word «repressed* id variom 
depres of depth to cover rhose whifli are not easily ívailable. would not char sirnplirv 
cht quesriort ftmn .1 Demande level? 

Kubie: Ie so happens that thc words which are iin current us.ige sufFer Itosu che fací 
c ^at ihey have been tr.mdated frmn other tonglies and not ehosen with precise atien 
tk>ti to tliL-ir meaning, Williarn James spoke of che frlnge t'd" conscíousne^ for which 
thcno wjs no dymmic barner, Theretore it ñor idcntieal w itb tlic Uncotl$cíoLLs. 
^ speak ofunmFudLNjiS ouly for that which is hdd beyond dynamic barriers. 

Mui .1 Thjs is esscunaJ tú your argumenc. Yon are dealing svidi tliuigs t3iac 
é^luded ÍTom l oiiseiou-ness and tbc exclusión js central to chis argument? 

Kuiits.: With one reservación^ that we rcally do not knosv prccisely hovv much is 
mdudeíl m this. 

McCüLLOf m; Et might ha\T been tn this prc^conscious rather than sDiucthmg of 
which you we re tul [y aware. 

HtTTCIEINSON; The sanie pnipercíes. 

Wieníh: Esn t diere thc same thing ,íIíoul j tone! wherc w r é speak about a cnechanism 
pMshing ivvjy t>r ntic: There may be no niechanism already away hnt Associated with 
sümtthi«g dejling with rhe emodonal tone ot effcctive State, 

^tTisL: le c erta li'iI y implies interna! confliets. 

| think the general expe ríen ce in medicine and related siibjeetsi is that it is 
^.íod to try tu achieve non-nortiiaiivc dcfimtions, 
k would be wnong in che long run to define Lnícetion in a normative way. It is tme 
B°od bétflUAc Ér is fruithli for Science to extract fam the bad dTects ot infeetioii gener- 
In Ehf SitEiie spirit; l wonder if your concept of neurosis cautiot be separated fiom 
rtie coneept of what ihould be? 

^nu have emphasszcd the chings that are exclúded troni con^iousncss, whac can 
"«.■xcIllsíohb- tucán? Et sug^csted tn me thitip that can not enter conscious o ess e\en 







CTBERNíTICS IÍ4* 


whcn they sitenthí, and if that is the imerpreiitiui] oí exclusión, the definición u nor¬ 
ias) mative. | 

Kliusk: I am troubled at ibar que$tion bccauNú my whole ptuni h to gct away Iraní .1 
noraiidvf definición. 

WiENtR: Theít is one ven, ímpnrum rhing htfir.Thcrc is a strong nornunve element 
in whar you said but I dntlk yon ire píacing the mu numv rkment m rhr wmng 
place, namely, 1 1 11- na ture oí exc Elisión*. au .ippea] 10 .1 pnx~e« which wr ordimrity 
interpref to be tiomutivi-, I bebe ve ii che *atx brfbre che horse When wr ay 
^exdudedi we mean rhfi thing ls .il l nmp;tmed hy .1 procer whkh wx nrdmanly mm- 
pret to be nomiádvc fc n,ot that we s»iy one thinj* is good jiid the olhcr is bad, bul tn 
dealing wich nuriTiative matters and rn dealing i e] a fim exclusión, we are dealing wiirh 
íhc same cLm^ ot p heno menú, Norma ti ve sLatrmenrK ,tre ba&ed on our exclusions, not 
the other vvay a round. 

^E.nib^ I ,mi puzglcd bere because I am noi quice su re bou dos eutifüskm has arisen. 
leí me re trace my steps íor a niomeni, I began !by ^iving that che di Jfcrenti.it elsn 
helween nurmaJity and neurosis whjfh | wn* suggesting vvould not resi upan narrativa 
sotltics H ñor legality or usefiilness. Le. nonc oí the qualitiet which are usually used n 
lia\ir enterL oí neurosis, I polmud out that 1E1.1t ¡s the laynumV conccpt of neurosis; 
-Litd that chtere- are, however, i\vo more lundmicitul actitudes ot bebavior. Normal 
1 h h,Lvior \'tA\ .l qualky oí Hexibility and oí ad-ipubiliiv tn exce mal iníiueuces - It has chis 
beeausc the predominam deternunicig torces are on ,i o>in tm» Itvel and thenrfoit 
cliey are II) contact with the esternal wurid oí reulity. Hiere h anodurr vást jrea qí 
l ecemiirung torees which also play a role in everything we ito but of which we are 
uneonsdom; and wben these play the predominan! rede, the si ihe resultan [ Ixluvioi 
íuevnably devdops tile qiipUtíes of rightity and insatuhility.Thme are the lUlural phe- 
nomena witli which vye Uve to start, just :lh you luvc tJ suri wilh the natural phe- 
nomena ofany scieniific probkimTIui in e^ence is whit I have tried to say, 

Uví^on: When you said the word *reality., was noi that ihe ihin end ofdic nornia- 
tivc wedgt? 

Ih iTS; J think yoitr own remark w that you disappmved afn. 

ác hil.. Real]c\ dots not wait for my approval or disappmval ,mv more dian the U\k u( 

t kn i ne Lsr disapprove ofu But ifl riegk t [ reality E will \má 

niyseJf in a great de.d of trouble. 

the ui™^ 1tN[ Js , in - It , ,kL3ril ^ L w ^ en íhere is 1 deviatiort bctween the pressuie ot 

Jviid, it would 1 h ■ V^lV- 1CI1 / '° lí i liVC nCi neurotic bduvior? Oji die other 
die direetin m w h -1 ? ntul ' ot1c ^ e ^avior ií diere was a marked conBict betweeo 

conscious cfforrs rV 1 '' linLons< ¿ ous pras-fun- pushed yon and che direction ofyour 
wme vveiiiht * 0 ^ * M 3 y ,il3l | l iT] °^ lcse individual having determinad to lose 

SSl. hC '“ tl "» trfptaB. ofWo.il „Hl b«» ... ta- 

...i..™»..,. v n !rí.' d ^ ** 

™b»u pk ^„ , ^ woJidTüít^rif C0 ” C,0, “ *”' cn " '" J 

V™¡“í íha'.í' ''■ | .'" 11 ' I ™" 1 “"P'> » «*«« the jn-TlKtv * no 

¿nintd b y 4 L‘ h í th ”',:rr'" i~ ® 1,0 »“■ ~™. 1-«.» 

.1». l, t the "■ >">'B thing bv being neu róele, Jt is the Mct 

tJtkm on his |t;ui or it le™ in* J ''. ,1t) ™ l:l,ive -T tl cr‘-' must be a normative ínterpnf 
‘ * ^ - m em0ll0nal ‘> r ^ve coloring interpretación «ming 
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sn íhcrtr which iü p-irt ot the méch.nmm which J c j ds to the fbrnmmn of a ¡ora ais. Ira 
uthej wonds, I think the norm situación cornea in bui not at che sanie point. As I >í 
Km bit* H.üid. ihure is something ¡ilvwiys in the unconscious th.ic deils with j piucess by 
.ití affrcrivf collarín^, i his aiTétlivt Coloring the raw material oul oí which norms 
dn 1 crude, so it isrft a pathulogy, It isnY a normal pathology but a pathology ot'norms 
that wc are interesad iu in| 1 ] chis situación. 

K 1 . hei.: I un not s un: I undersíand. 

Wii>sFH: Yon bw to know che aflecdve tone coloration. Wc would seanedy cali it 
uracomóüus of your sex. I he raw materia] of whieli norms are inade is thc emocional 
affective eoioring n the series oí expetiencés, 
hris: Thatis, che patieniY norms, not l>r. Kubíe’s norim? 

WltKEH: T 3 ur as uli.it ! mean. 

f ki mont-S.\tit>il Isei'i diere an emocional tone to all ofthis? 

PiTTS' The esnodorial tone* to Pr Kubies are objective cíffbetí. 

K¡ imf; Thcy are mu norins which i or anybody che frnposes on cho human being. It 
¡ quesdon oflurmony between runscimis and unconscious torc es .ictively operadug 
a ti ,i human hfe. 

^ - vi-h!: Nn, norma] Jevclopment wüüld not he pneprudous in your se ti se. 

Satace Your talk has revolved a goud de ¿1 about the dichotomy between con&dous 
And imenriKioiis in some things and yon have said thai chcy inftrrpby, diai a giren kind 
behavior can be so, mueb uncomeious and so niuch conscious - | 

Kubil: Oiir behaviot is comcioias The determining funes which produce tbai behav- 
iurniay he coaisrious or unconiiciaus or both, 

Savage: h i forcé cíearly comekm* or miconscioías, or i> there any dais oí objeets - l 
duii't know w-h.it thcy are which íkJJ into thh didíütomy of cdumIolls and uneon- 
H ieus oí is (he pwceM, oí the aspee ts oí the procesa ,1 l errain degree oí conscious and 
uimonscjnüs? Yon s.iy ihe uncortsciously cnmlnioncd act is the inflexible act, thc act 
rti4 rmi aniera.iLile to nrasori. tu experience; but very óften we have compulíive acts 
whkh ne amt strortgly compubivc and .u-e anieii.tble. I soy. ‘Look herc r youve washed 
y'íiur hmús, tli rce umes«, and y'ou say *W.hy s.o I have!° and you don i wash yoiir hands 
-i Éburth tjaijc.... 

I have asked 3t as well as I can. 3 sn‘t ilaai a case of aai act whacia is cióse to being com- 
pleti'ly corididoned by unconscLous torces but is not Jtogethcr so condicioned- 
^ hjj : It | understand you that is precisely \v r hat I have said. We alwAys have au 
■í: I31U Kíua l* li[ the two wurking Eta^cther m varymg propordon have no instrument 
b)' which we e.an measure with precisión the relative role oí cotivdous ansí uncon- 
^ious Corees, We dújitawe\cr, have ceruiin etieets flowing from rhe confluente of che 
rwo gioLips. 

^avaci : | have not sanl at nghi. What 3 sljould have saíd is, necd wc ilúnk that ll ls a 
blaad ot (wn t>r thiee extremé ihin^íYbu see the person wfw) has done chis may NiitJy 
wrll undcisland why be has done ir. Ln orher words, therc is norhing iherc that you 
say vva% toíalh umaniscious or totaíly exeluded- The re were things which 
Cciidt'ii to exdude but you ^ee (hat is the littlc differente. Ss it tliat tJie behavior is 1 
m *Kttire of thingi which are toully exeluded or things th.it are totally admittt-d, or is 
dlc bchaviorbin a mixture ofthings, in each one ot which t Si ere is some tendeney to 
^'Jude and so me tendeney to bring fbrwatd? 

Kl'bu I wotiíd say it is a speetrum. 

Mead: j ibink what !)r Savage is feding íbr therc is the issumpdon which J belicve 
ym iiit making, that thc laws of pncomdnus behavior are düTercnt ftom the laws or 
[tfcL‘chan]sins of coosdous behavior and to a dcgrcc you do niaké a considerable 
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dichotomy heiween tlic type ofthinkmg rh.it you xvmild i.ill iineonscious, mío whifb 
these esxdudtd events are put, and the type of chinkmg which you vroüld cali c<m- 
scious,. Jt is rhat dtebotnmy thar ynu are bringiny up rjrhcr than inotbct ■■un oí 
dicbotomy, isn’t ir? 

Brujís: I xv i ti givc l)r. Kubie j chante tn catch his brrath. í wint to expíe* niy 
íse] adiTiiration fin his presen tation to díte. There is no | onc hete who h« not red j 
¡ííhkÍ deal on thc hypiniu'six íbom vvhich I ir. Kubie has gjvetl an exposición, and some 
of you pmb.ibly are as conversanr xvith ic iti ymtr ow tt way ,is we are. xt» mythiltg dnt 1 
may say is not with a rum- af dogmaiism, but purviy (rom my own poinr of viratOf 
-ill tile tc.ichers I Jcnow whu have tried to define the fünctiom oí the uncofsáous üi 
relatinn to the neurcwes, 1 think l> r . Kubie tases the ieist ¡oaded iwibgijry, I jm happv 
to ^ nodding. A tribute siiouid be paid to the tnany ve.irv ¿i mastery of 

\ocj u ary w hit h h.¡s cnabled hjm 10 present tliis malcría!. 1 jJsu wjui tu p**y tributi 1 
kLll Mrith Vt hich he has reser ved judgmcí ]i and showii resoraiut jfcout amwcni^ 
suriK- o i ■L'b.dicngcs ú-hich are rlas&ic problema* quesuom whkh most tfjchcrv uf 
2tU \ %l *' 1m ' ’ ^ VÍUI ^ J UT]1 P Jt answermg i> .l macier of colarse. Sonic olthem wendd 

Vl - K ! |' lt ' 5 IÍ v, n 1311 lH3W k\am nuce i unsri olí* because thcv would fcasT 

1 il mi i n nin,i[ leirniiig pussibilities wbich some psychuJogisis now bring in. He 
j. ., in his resiraint, Bfcé Freud. in nut giving yon tASV ánswere cvclt 

i r| H \ \v irt min ’ Uly num ^ r or dogmas, vvhii li vvould atteiupt |p¡ givr you ,m aiiMwiT, 
1F1 ¡ ¡ IS IS rccí! *y* n ^ J rc]attvcly skillrlil. unkiadcd. neutraJ ^vposEÉton. The 

on j V fltl> L LJ] | l ] ' |Mt ' lJ l|y tLiniL ‘ IJ P OÍ his ivmémce oflh^ trkkv lmiií 1 3» 

ortk r cu kcep rhe lieñninons clcar 

t\ TL T Í> ! K ' ^ im - u: 1 Wü|1 ^ ^ly very much lo ask. I vvnüld likc DO sují- 
!ÜTVf '' tlll,n - V Kv - 11 "" J ' k,Wt í|lmk 1 ^ etioflgbfcr 

svitli xv |, ,t ' L (>f t H sort pti>blem th.it emnes up here. ft .itst> asxncijU's 

■ “* PK> °““ ' vh,cl ' «" «rli», are .,|| d. L . „f mrnQ | acm» 


fiiat rhe wholc thing take* 


tu rhu Eicumnal pixjccsscs wt ^Ji^ lLI 


■un KÍvihFf ir ir xaria nF h d^Tcnitc mc^ning Thís fh cntireW comcrtürala l 

\iiu like.'í haw st J, * Ut,It r ' irtK ' r tllan '''mierlnnit m be beiieved, pathologx' if 
modex of conmitiruoM^^ rota, saxd tliis befóte m my book, thaí there atv wt> 

systeni strictiy and the .to xxV Ulm:,n the nnt ' tkát helon é s c ° thc neiircuui 

.. ™*™ T S£^L"ífd " r y “°“ r ? *»»►• ■ *... 

hllmoraify carrted. Ñx>vv ifwe have in ^ 5 ™“^ 1 t nl ° t,lin ' md h) ;ir IfJit 

it may concern* tn«ste‘ v.sucha system thc possrbiliíy that thc >to whnm 

|BÍ] metliajiisms which are carryine a ^íes * CKn ** 31 . attíon "» tílL ' wnjpdc nr íimihr 
the tíme there i S at least a b.ásÑw , „ ' .f “ tht Um f ajllí chl ^ c which are inactive al 
honed reflestes. in other \v otl f. ; i l ^ ‘itnüdon oFasstKiatinn oflearntngofcoiitl'- 
with humoral messages, and liinnnr iT^'' 5m>nB SUSffician thflC ^«uing ¡' .iwocutcd 
aparate entireiy the nerve t>m \ t i Jrc «‘motionally released. Ore eamiot 

one wüi have a faiHv defmite «hv ¡ I ’ C . n ! n ' ora * P' lrt rtí the mesvige, Jfthat is the case 
which can go wmn^ tu^oth j rc-la.it' oí cmoiion ofafícrtivc nornl, 

don i sec tfut ihn wüj J e ad i[ i ?. ^ ot ^ er nlechanín ochcr wondsJ 

íe dott not Éx-cur becausc r !, L ' ’_ L ca^c, inio samcdüng Eikc norms bsit 

*noihX; Z^TT - 1 Mlsp ^ t rt - ■< wh!Ch 

■arteuivc *tate r Eí rha^ is thc c.irc rhíM -. ¡ ri) ' CJr!1 ISi ccinditíoned by emodon or hy 

mcchanized u> bring i n thc afferri ' >EÍS3Í ÍTlCL ^ n ™ 1 which cotiJd be perferüy 

iicrt-'ous s^tciti, jnJ wuijlcf L llr™- ^ n ^ ^ ' n ^ an P° rta3 lt p.irt of whac happens tí> the 

^ thmgs rhat are Zre oondi- 
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dorad by thr sdecnw sute and the things more condicionad by che regular utrvous 
«irdumsni. The mere táce that you can gct a working hyporhesss íike this does mdi- 
cJtt tome ai léase a chume) by which the i n vestían on ofthe urlconscíous or thc, sub- 
fionsciou'i can be tied m .l Ciatrly debilite cummitnicadon tbeory. 

Haih.sün: í woiild Üke 10 tbOosv that reinarle. Whén wc wene cdkiTig aboutVon Neu- 
m.Miri rhis morrung, he was quoted as saying very detinitcly that thc bram con Id nol be 
,m analogic dcubdng machi tic- but musí be a di til tal onc. 

Dr Wiener has tluW spread tu ir thmkmg íbirn the hram to the body as .j whüle wiih 
iís humoral l ommuniiating systcm. It seems lo me we get b u k to tile problem oí 
neurosis very importmtly vvben we setó thc body as a whoic as j püssibk anahígic o r iL- 
cííladng machine. 

Wn sFH; A machine with in analogic parí and a digital. 

Batí seín; Witb thi analogic parí a ble ío contri ve analogías wiih che observad actuaras 
ot Kunian beingy with wbum we communicate. 

Pirrs: Thne aualogic parís are not primariLy ccncemed with sloring ofinformation. 
Wienehí With thc use oí'it. 

Uai lsu.s: Not storing bul with experiment? 

Wilneíh Yes. 

Uaiísov Ii may be storage too? 

bir j*: But thc priimry pnrpose as nol siniplv to fu misil anocher battery of memory? 
Wtener: No, thc modification oí" the synapse. it yon want td cali n that. In othfif 
Wrüds, íhe mere fact chai ,t large pact oí’ onr tfriflking is done by a iligiral machine, 
'■vhich wc all gMt.does mu ¡n niy opinión exchide the existente as yon ha ve said of 
ímportant partí of an analogic machiné. 

SxRütm: E wonJd like lo raise one question. In conjunction with ueurotk procedes 
wc se oíten íind reponed the syrnptoms that go with it, ac least fatigue and very trv— 
quently obvujus trauma to ihe body as a whole, oí the son generaily nlédiaied by. u 
■ cau in jiirt. by botillos mI sysieius, following alotlg quite nórtnally as part oí the neu- 
retiv proccsscs. and these can nol be avoided oven though we are quite unconscious oí 
^ piocesses in their other aspeéis. 

Wum r: Ri,iu^]itv speaking, the división ii analogons to rhai betwccn the i>rdinary 
ccniral nervuus systen't and the svstem which is partí y nervous and partly Imtnoral. 
w hich we ivuiild ea|l the autonotnic systein. 

mf : | [litnk again yon .irc geccing awav ímm the essential íeaturei of ihe nentrosis. 
JN;j are thinking again in lay terens ofn en rus es. Yon are tbinking oí neurotic people as 
P^ople emotiottally upset. Somc of the most m-urotic people in the vvorld don t show 
J trace of emoción. 

Pt¡ l .mi ^XT- b.vin 14; And are not aw r are of any. 

Ki tur: And shdw none of the physiological eoncomitants of emotional procensés- 
Fvjrthciinorc chcre is more bad wtjrk done T more bad science. in the efibrt to tind í or- 
Khtiom betwecn smuatit dismfbanccs and the neurotic State thau in any other ficld oí 
medicine. Su many ttudi^ ful to establish more thail che cuincidente oí thc tsvo, and 
pruvide no illiiimiution on che causal inlertéladoníhip bétween íhe two, We sec 
p^i errts w'ho have liad somatic manifetations of a n eo rodé p roces* for rnany years. 
^Tie man bad had 13 sepárate and complete gastrcuníes-titial sludies, and ver .ifcer a iiw- 
íury of2á yeajrs oí" gastrointestinal dilíiculties, he was well in se ven monlhs. I am not 
°veriy iniprcssed by che vulnerabilíty of 1 the body to the oeurulk procos merdy 
tx-catisc E>f íls duran on ib ere nmst be etteain íaccors other than timé which decer- 
sttucturjlization of che neurosis. 

S-nwiUD: That is why I said fatigue at lea^E, or often oiitright trauma- 
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Fhümont-Smi i h: Oíteñ ihcre is no fatigue, J rfunk íbero ¿re nettfütk peopk who are 
cxtreniely energetie, who ¿re ticn giving any wgns ot comptiinft of fatigue, f 
Sim.ujn: That k ,1 difíiculi thti]|> to wy becime you hiw m a rule httJe In which to 
compare thern. Eacb man m thai case i* bis own ñor m 

Fre míjnt-Smitii: I wouící Jike to «y thar one ofihe niost imposible thin# tñ Mw 
1S largue .ind a] 1 thc phy^okigieaj stiidte^ - and rherv h¿%r bren thotaamb and ih.ju- 
29 nt t j[l f s , s P cni ° n .«*>?» - ™d Up vvith one ittng, íhai is fc at the fbfú&md 
\\i. on r kiunv muth .ibouf fatigue atid íhjir rhe pwcholrsgiad roñlpoflent is vi 
importan! (Hat the physiolugieal approach a kirie ts quite in¿dcquate. 

Strouij: The man i< tío Jongcr abJe to con ti mu- doing what hí ms ablr to do in thc 

p¡!5t. 

i 1 ^ 1:lí 1 íTU " lJ > wonr apply to neurosis bceaimr thc nryrotk nm 
p "P pLr^teiiT y l umiriues. to do what he veas dciing in (he past ¿nd it is thc repetí - 

' lhpt ' Ci oí Wflst he h che comptikinn to repctirioji which ú cvúta« of 

nis nturoífs, 

h-T'T 1 T*! JtI br quiu ' WÜJin S r ” fhjt «T j[I MV ihat he *,ll contim* end- 
“ Íld So ' h 11 5r’f n r the r0t " hdl f ^>“W likc «, a PP lv i, to bmv he 
S? t * ü Jml C whlch ** ** fiar b«u« be j*3S in d™* A. 

actintf and^h .' tKI * ll,H ^ Hl t[> nsider to be the origina} mise ofa giwn voy of 

hvpotiit’scv finí' nl|>l y nlS 1 T ' 1,01 Vit u atxvays hícr a choice bctwceil tvre 

SnT* 

empirieil Wh-n ll3L ^ ^ Uí 2n ' ^ J^vt lo say thai we canofliybc 

CwhTvtr ,, “ K 1 ■' w ^ H- .«umpdon du> «.« 

ter in lifc, and thcreñir " 1 1 * " Ll '' lllt,ss tílt ‘ rc ^ ill usually bo nionr thalt one stonn cefl- 
cortvietiem or fcdin H eitlV’Tih'''' ' " 'u® ■ lrountJ f<lr n, " r( ‘- At «"«t po»n you ao|Ujn: j 

one Of *¿ XZl tSctZZZ hjV, ‘ mjt,t - ?r n l " ^ ^ ^ '”«> 

State of knoJLw Ai f ¡ , J ? e ™ n ' c mowdTliB iü ftot i ¡aíisFJtton 

... fo, X,,C' *■ I***- l«M W Oj nim-ly A» w W 

to provtJc tr. v.nh ,lh.|l iiuímn " U V \huuld .1 -k tiu' dllllL'.il piycholt^lítC 

..*p«.tpt'rds r: ',' v rt “ ...—- 

110 M? exiüt, -ertimiy vve need ¿ii mst ruine nc whk J h dütr< noí 

CrEHAfiie |c jx ^1^ reverse ihiijLr vu-kí i 

thc phenomenon oía sudd \ ^ '■ W<Urre!s nie niort ¡ duí fs, how do uíu hvidh 
moment so to speak fhtni^h ¡/l?/ U [" m ot ^^rything with one blinding írssight, in J 
■"id resistesj - t ]| snrK qf viofenr'? - ^ * OT :Jn in ^hniie rnanibsT ofjem i 

tngníved u nrndi as 4n£«liii IEE rau]d1í l í™ <rntS ^ Wüuld ^ snuetunlly 

^ UBTE: I dsinY knovv tbít. In ihe í i 

Clu ' dl «‘^utÍL' .irgiimciit » not verv^oiíS Tt y °r ,,r< V l!)rifS! with 

15 líot pruoí ihac th? thcrapeiitií- 4r u 1 C taLt tíl:¡t >' ou S c,: J thcTapcuriL íucccss 

^eiy íuK y re,Tson K so ytm rannnh i. .,_ r_ ÍS s °titid. Vs^u pmbably used eitamiñ Díóra 
souiLd.Voy begiu to gor re^ults írumTfn vv’lh ^ tL ™P CUClc rwu3r cheory is 

R Ht r*7; SMlTli: Jír - Kubl ^ I believe' ! . per '“ itellCÍ - 

ichani Uncktier pcrfornied in w j,„.l ^“'^niber ;in L-sper¡ men[ vvhkh yon ir 111 

huinaJl “bjeci by íncerferinj? with 1„ 3 ^ a " slent neurouc reaction m-s indueed in a 
y t] u Tcmembcr it? ' kLirr ^ 3n íb f^ut a posc-hyptiotic sugestión, Do 

4it \ {tf/ - íé >} under the eítle’of ^ ^ K F >u ^ 3 ’-' i hed m the Psychtomafytic Quürtfrly 5. 

ttn*, » S¡„,p| e Posthypnod^ •**<*> •» ' 
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Ni .mojct-Smith¡' The point that ] wmild bke to makc is chai tbi> subject was given a 
jH^í-hypnotic suggestion - I thmk it was that he was to drink .i gjass of water so many 
minutes aficr he cante ouc oí the hypnosis. Hl ! struggled and fought co remisa ei unu\ he 
reatly develnped quice .1 dcgrec of acute anxiery. Suddcnly he leapt up and mdred into 
che ktKhen, gmbbcd che gliss of water and dnmk it with tramendoiH rtJief, 

T rhijik che üún% whkh is importante which has not been touched on hete, jv chat 
[hete are phenomena which are repmdudble experimentally. not witli everybody buf 
witb ffíime individuáis. I hey can 1 h l luid urider hypnosis to beh ave m .3 ccmin way at 
siHiic speofied tinie añer die hypnosis is terminated.These üubjeetx u j|| cirry oije such 
typnotic sugestión* but with eiü memory of ihe hypnosfo.They go to great Lcngths to 
e\pbin or ratiónalizc their behaviot. and n si ¡\ mterferred vvitli tbey faeeome cilio- 
ciíiTuily di&tuibcd, An excedían desenption of hypnotic study is given by J. Eisenbud 
PSfyJrrjln'f QulWí. . 11, >92 fí93 7Jj, He describes a paticnt who suffered fmm severe 
headache whenever he lepressed bis aggressiw teelmgv It was posible to reproduce 
the headache espcrimentaíly by arousing sggreHsive tedio gv under hypnoüh and then 
rínmnatiing the hypnosis at the bnght of bis aggre^ive teeliug. The rcsnlting vident 
hradache wesutd dúappiMr ptomptly when the detaib oí" the hypñotic suggpstions were 
ictaUed to his meinory, That was repeated id lih. | [*í] 

I here jir phenottlenj of that sort. Hcadachc is guod because it is subjectivdy 
te falle ti Yol can have rhe same in terms of compulsiva bebaviur or compulsiva tenc- 
N3iri uirh vumiring. I tkink ti is Important to bntig tliese in, May be I am wmng, 
ba jysc 3 IvLve the feding ihí* wbole discussion. wbich t .siso think Or. Kubie handlcd 
wiih cstj-jijrdmiry difícriminarion, \u* been mostíy at the level of abstractions; we have 
'■ oí had any data. [ hat as whv I was hoping that 1 >r. Ktllbic would give uv a uase r sume 
JítiuL hehaviorofa human being in a neunocic situación beciuse then I ihtnk we 
'^iliIJ be nuich more .¡ble tn e¡s¡ne to grjpv witli it in our discussiorir 
*■ iHkABN: Let me give ytni >i case añil rhert 3 witl .¡gaiií ask my question» which í don 'i 
think quite gol JCfOss. l^hc onlv theory involved 111 my question was neunólogieal not 
psycimtric. 

A man came for treatment witb onc of these terriht washing compubiotis. He was a 
tkietiír who had been forced m give up his praedee beca use liis liands wetc dwjys ravs* 
bceauie he spent tmwt of Sus time wasbitig thenn He h;n3 bad the compuhaon for 
niany ycars and íud receivcd shock and varíous ochcr treatments. Hete was a perma- 
ntm r iiigniined, structurcd mechanism i fe ver ths're was one. I 13 the eourse oí ana ly tic 
Lrcitmeiit. which was a Inng and tedious one, suddeni^ tbere carne the recolíection of 
f thkldtitiod sccne in wbich he saw h]^ mother bleed to death in a w.ivhtub while a 
r '^y \v.ts bemtí born. From that time on the compulsión was gtvne. How LÍrses it go 
r !i;ii ^uddenJy:- I hat is wb .11 I am asking. 

McCuiintH: May ] ha ve one mote word? Tliis concerns a repetitive drcairi. replete 
A| th HH'idcms over and over main which I liad íor -¡ period ni eiglu to ten ye^cs. 

£l ^rc is no explanación of the dream or miything che conccmed with it. f>riving 
ífci'Lg the rn\id ih a part a?f the cuuntry where 1 had been .1 dt>zen or mon j years lietore. 

1 ^uddciüy res ngjiized the cerra in of che dream and the incidems cormccted with ic and 
I never again had che dream. So at ,iny level che problciñ ]> che same. 

^ isn-: ]>r. ticiaid, I do nm know the answer to yonr question. Ottcn I arti equally 
¡utonished bíJtli ways r asronished when a symptom disappears aíter ii has been ¡n exist- 
fnee for .tpes and ¿stonished when mucb yo unge r symptoms prove co be persiste jit. 

Ceuarul Heiw seriously are vuu oftering rrverbcnicion, whether it remiins dyníunic 
lír ^unius ítrufturalEícd, as an explanación t>f iieuro^is^ This seems to me one stimu- 
Í iJ| ng but insuücient accempt to make physiologtcal or moiphologica! ^eiise ouc ot 
[iíruti.iM"s ;tnd rdated phetmniena. í am avkmg how inuch beiu've in icr | [ ÍJ| J 
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Klíkil:: El is not a question or bchef It i< to me simply orce meehjjiiiin by whldl •*? 
can mides-stand how diese thijjp can firutly became nnr-imzcd on ,1 strueturd basis m 
suda u wjy -Ls to per$i$t trvcn after thc oripinjJ rondices ha ve been cLisposed ot I caiinm 
vay ihat anybody K.is ever demonstrared that revetberamig nreum Jír mote abundan# 
or signiticant ¡n n cu roses. Th ene are sonie tlimp about thc psychology oE dcpmsions 
.irid ckdons which suggest rlm strongJy; Lint thc re is no un^vuej) pfuk as svl 
;V lr ( iji i och: In thc case ni psyehosom.itic disardci^ u\ man m which diere is m nut- 
jnd-mit auEonomic outfluw, orín thc case oí deep, you have a pretty clear evidente -uí 
impulses comino nut ycars on endoso ihcrr is at least iorne procer active in thc organ- 
Lsm. 

Khelik: On thc oilicr hand, thvre are extraardüiary snch as thc paticnt svhc has 
Ii.hI a se ve re ulcemtivc colitis which clears up, whereiipon he develops a s oven 1 sitia 
lesión. 

Linosj.ey: [ wonder if same of che expenenccs of the individual are not of thc son 
tli.iL cannot be das^ifíed with personal and mcanin^Tu] expencrcce as Lt exista tó date. Íí 
scciiiH to me it yon look Upan íe hom thc Üierapcuric viewpomí* when i t dora n>nic 
iitto fcome relationshíp with thc paM expenenee same clarín is apparent and the prok 
lem re sol ves icselh On thc ather hand h what wc are t-dkiiig abone here is thc siEuiúoit 
which jiast res i i ti t EassiJicatuiri m mu cxpi-nciu e and is diu* lu-ld m abeyance indis 
repressrai, often with incomprehensible emocional reaetions. 

FrAKk ' P oint 1 wantid mise w,o thi$\ wc have k-en sptfiding quite a lo* rf 
nniL on t ic qitestion cd thc t onscious and thc micoiiHinus. I hoped wc wotild give J 
itt t. tiiiit tu c])l fccdbxck ííjkcl Spcjking cf riívetbíTaiury priKíyWs ;ls ulcing phn' 

™ J y 11 , c oí tht or ít*nÍ5ín, 1 wandur wttóbe wr shoiild ehh taltc iniu cütuidctJdon 

ihc or^msm m oiv.mmnnit tt&áiig ií H t tlic t nvironmcni in which hunwr bein^ 
vt ‘ lsímt thí ' ■ lí ‘ ual bllt [ bc symboLc The íiefijniiin,, !c¿med úi ti» comsé ni Lite s 
Lspcnetue i" put mu» thc cnvimnnieut and the» tiiat fcedi luck ami provokei thc 
ku.d ot hehjvionsm jympwmaiiil t jgy. 

C «■ Ei rar i >: TI tai is t h c , 

Ssjf SSt? "“íí il J dK l * orm L l1 ofhomw Imtig,« donYjufl bxv m 

Whv do wc m« th" ** VVl!r>d lhf l,KÍ WMtiings which we have put in- 

clchanr ‘ I At"' ™ haw j ™-d to rhinlí ,nd feel ti,., 

theratjv-irvou 1 ii 'T ulu,,lu ‘ r tbllt “ tsne way [if jJeqiUKly dcíiiung fByrho- 
mtcmint tile nr^ ff' W ? tTS " n to define thc eiwirormicnt iri which Iw Kv® 1" >U 

*m If « Sin w'rf,T ”* ^ 

not psycíiologic. M h otgauism wc are completdy orgamc and 

FRtMONT-SMrilC; Jsn t ir irn.wk • P ■ 

tile repetítión ofa partír U u T l„' i '? ÍI,any V 1 ^'’ lKc nt ' ,fT ' or,L F™ccss is kept nou.p l'' 

mwrpreutionofthe cr^mnmcnliUtUuí^?^ JK ' c, ^ ronm “». a t» rdcubr 

n curo tic syiuptoni and ot" ^ berc hctween tbe activation ofanyspcdfif 

has a phobia of purtjle LLr ^ Sn ^ ^ curot¡ C prncess. Surely thc mdsvidu.tE who 

riui into piirplc cnws.Tht" nvm 7 ,3E l 1ÍlÍ ojtcn breante fie is not likeíy oftm w 

íeel tear. T'lii ü doc, not mean h - y p ! who ^ves un a tiat phan wiQ nnl 

the situation in which ít becomt» operlnu^ lni[ ° nl > he does not run into 

and normal behavjor Tht nnx Business nE the ^¡ctciitg away frntn the niíxltfi 

hving accotding ni th[>se meaium L> v ^ ine iJLs P ut ting meanings ínto Ufe and th en 

^ on ave to créate» bccausc eacli une of ns ataco 
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.i¡ cnvimtiincitc m which \ve live.That i* míe aspect of tlicr teedback. i want to get i ti 
thjtt rficorcric-iLt lonsidenitión. becausr it we are going lo gct back over íironi neurosis to 
teedback, it is more iban just reverberationr It it is onJy that it does not scem i li.it our 
diuiLisLOñ is ^etnng very íar. 

Hl'icH 1 SSON; H.nc yon any idea ot what the time ofreyerbentions is? Is it a quesiLon 
of secando, days nr yeirs? 

Kvy.u \ i -.iiüiot possibJy answcr th.it 

fahMn.vj SMitH: Let me pui someching Ln there? You made a distinetion bctwcen che 
con? oí neurosis and .1 roenrotic symptom, I think the only way we can an&wcr your 
qut-i-iLCün ,it .til is in terim ofbehavior and henee in terms of the symptom^ wheiher 
úw Symptoms are rtlaced tu che core or are periphery.Thercforc., che 11 the thing ibat 
l Jrry Frank spokc abouh the feedbad- aspeet of the eavironment. conten in and the 
time rebtionship-i would be significantly determinad by c 3 ¡e tiniing of approp ríate 
íCLtiiuli írom the encima unen t 

Hi jt iijsm .s ■ Tb.it is why I askcd the question. Prirnarily if it was purdy ncuiologi- 
v'ii] you mighí expeet inueh greater frequeney, 

Ki hii.: Let me put it 111 the form of 3 rase, l>r. Premont-Siiiith lias usted ior that aroy- 
W‘. k poses tbe quemón with all ofits unsolvcd pmblems about as well as chis can be 
áojiE. Hete is j | En copean woinan in her late fiíties, She has had tbur chi Utrero of 
whoiro two jre dcad and two are alive. One son was kalied in the wat. One daughter 
'^av killed h rite Najüs iqgether with her husbarid and my patientk grandchildmi. 

I tttthmnorc rbr severo nr eight years she did not kium whetber her olber suns who 
rocíe hgjiting 1 ei thc undcrgrDund werc ah ve. Ultimatcly oTit i?f them WiIh killect and 
one oí thtm survived. Site took all of that, as ^he had takeEi the los* of her husband 
years before, vvith e\traordinary forticude.This was no «neurotir w j akJing.n (Jneiden- 
u.b mtist neurotics are not woakling$). Ntiw lo b:u k a moment, she carne from a 
Eumpean uníversiry fnanty- She liad beero .1 very beainíful yotirog woman, and very 
cloeie [o het íathero índeed she married one oí her tatliers outstartdñig students. 3 majs 
1 htde bit ¿ilder charo herself, but root undidy so. She had an exccptionally liappy mar- 
nagrjand she dad a beantiñil job uith lier ehddreri, vvtth her Home and with the eocu- 
mttttity. fheti at the ají¡e of 57 , after survtving aU ot (bese terrihe emotional strarois, her 
VLtungFst ■ luid pitres, muirried. and she snddenly breaks mto a State c?í anxiety, depres- 
ijjsíiinnij. ] bat Ls why she eatne for rreaiment. Here is a Eife which inus been 
CKtraQTdinárBv Imitíiil and well-Adjusttd^You cannnt point to a sirogie element w hit h 
Uas tJie carimrks of illru^s it"we are goirog to jndge neurosis by syniptams; but with the 
^rtnus and extniüTdinary ingenuity with which wc manipúlate ogr probJeins and 
4 ith.cr jrckuml them withoui faeing them. slie had actuahy sperot her entire lite ev^dmg 
^ev'ere nenroiit piublem which had ariseri quite cady in her childhood. Beíore ^¡in 1 
^ S or i ytars cid she had becortie extremely *hy, ^ shy in bet that she would 
d«dap terrific panio ¡n any social sitiiltiou. She livcd aCNvely in and througb her 
Hójtll- wich her ebildrero and music (which was her niajor inte test) and. iíi the setting 
''i her ftmily she crujid eniertain at homo. Whcn the last chikl moved lhií 
^ dd nn her own, she was foiced 10 tace the uníesolvcd iieurobe problema of her 
1 hildbned and to pay for these dcaríy We sce rlm o«r and over ajpin. Although she 
breña hraucdul child and svonian. ¿mxaeiy m-nle an acutcly anxious .un] scJf-coro- 
childiand the problema ou t of which this syriiptom aróse ha s renuined in ahey - 
jr ^fr in her ah througli her Ufe. For ycárs these were not mánLfest except ifi che path 
by Which to evade the piiíblcm. With che passage oí Asa* md the 
irutiiring oí her ctúldreii u>ok awa.v ber last dele roses. How ¡iré wí iioing to tormu ttt 
[ hh in ternti of a roervous System which earo keep such pmblems on ice chtough ho 






CTHÍHNET1CÍ fHÍ 


[971 


[9®] 


nunx vean, | prohletns wbicfa today remaní is higbly diarged w nh wncrty uíTome 
kind as chey were years 

Fre.uont-Smith: Didn't she pnpjcct meaning? l.ikmg Larry Ftariks sug^non, ddnE 
she project un to the maniate of het *. hdd i im'-minp whirh when ihc niamage iook 
place rrverberated baek onto her and precipitated thL% nuibreak nf neimnn. 

KiiBit: No. The n¡amage mrrcly pulled rht- trigger, rxplodmg a durge jÍtcjJv 
pnrsent. 

Fiílmonj-Sm íth r The re was not ,1 syiiibolie tneartiílg to the nuinige ufhcr chihff 

Ki.'iMr: Ir nicant tbat she had fo mcei peoptr muttemÍL-d ,md ilm b.id a meuiing for 
her, sutely 

HutchinsóNi WFnt Was che turupe of the origina] thmg? 

Fhem i >n i -Smith: Shc was onattended dtiring ihe war, 

KuHñ:: No, she liad iwn ut her young>ters \\ ¡th her + first one asid iben (be other 
McCuLLiírjH; I wam lo come batk to ihfa qucstiou of energy íbr a itioiuenr. b n 
somcthiog like chis: every repetid ve or every pitu ca of the nairotic typc p whátnxr 
voia wam to cali it T while it ts going Incks up a ccrtam ntmibcr ufour nrufuns in thn 
P4th h and riic number oí heurons rvniainmg for thmking and for jcting h eJhttU 
rcdueed? The number oí ncuiom Chat one has. k rdatively tked, md lite rite at wfcóct 
ihcy can nm is a rcbcivdy tixed quanáty. The quejón of psyrhie efiéigy lias ihrap 
seeimd lo me bffla quandfied ifone thoughl not m ierms of cftttgy, which & Cff- 
1,1,31 ^ ^ mn Jj 1ir [I ' L ’ hervx}11 * System, hnc in terms of the .micjum oíinfotftnaúw rh.it 
can be handled. and «bciiiR liandJed by diose arcuit elcttvmts which are still free w 
rihítiL of t kirtg trl ,i cer tain arnuLinr tif energy as. being hicked up Uta new- 
n í'y b ni[ í oí a certaiu number of ni ay i being toekcd up in youi pulcra? I 
iin - you v\mli í. xep yoursdí a líit hetter oft dimensionallv, One of our mam 

m llJ r ¡> 1 T * mH h " VC a lki " nr , dumns^.Lil .mdv^ d -ffW 

ls ' for(h “ ^ qui» comparable tu ^nrmlim,: 

PoweAn ^h° U 1l1 | Lt Jn ^ J reststed > r<Hir propositan m ibis way thai svh.ir >-ou cdJ th' 
TI v í H Y " W3S ’ IS 11 WCUa - 1 te ■ W i instable svsnim r uiainalK 

2^cÍNd;™ ,n - J " KX **r *< In thL - — — >k«w i —, 

o. h vií n :r u 7 t r : h ^- u,,d s ’‘ ^ ^ ^ *?**** 

stud> r the ciw i ' ri “Pl mi 'P , ‘ lj,tL ’ l y tappeíl Mu« psvfhiatrtKts vvtlt agite dut u 

fit t L; g ?¿tJr^r7 wv t,nd ^ di --»■''— dxc^tyof.k* 

behavior. Numcmus craumÍTjic'tm^ T ^ ¡"**í SCttÍns l ' !> * ' 

nwtaphqrofthe tttawi , in ,|„, .]\ [''TV ""’í ad ^ P^mnnena »' 4* 

dent Which sets oíf ,, m - niir r \ bllt r:íther ím uk is tht Specific nif- 

danghter seejiis to be the' mn V^ 1 * 4111 " C *' L ' ^'^rred to, the deserción of 
deEtrnnitir what theranjes n h ^ . ,lMpürt ^ í1t cletcrminmg evtnt. This knowted^r nw 

KeorgjanizatíoD of the parient's .° Í>S ^ 1 t0r ° nc ncc<í not wasie ume on lesscr bsmíí. 
empioying m a ft C3l ft le „y ni] . ' ran ^ pknned in : , mote cctmomícal ^>v 
McCtíllocH: lt is cenain] ' Xl ^ cm rnost appnopriate. 

to ■" pvychic- energy. lt ii'cerr'.MiK-"' t niT ^' oí llljr guíseles, gknds, en:..ihif wc «He* 
tTicebanism. ' - s<mie pmperty of the organiration of che nrun>n 

McCoiloch; lt nlt djmeniÍDm ,m>rW3y ’ 

A&UAM50N: h ic onlv rar-‘> 1 1 u Ir3 ^ lil ^ jrnu tion.That k the crucial ítem. 

r íimM[1 ™ ^ n « oníy but ,lso s, 


íty is iisvolved, 
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Guarnu: To describe thc dctonator efFeet Lipón a systeni, we can jsk che concrete 
j|ULS!um: why docs a woirum of 58 in thc face of the daughtcrV deserción sudcienly 
ríüipjiiíc hendí' so chai she no longér lives liarnumiously, and chis whtíre the interna! 
consistendes apparently iverc verv gpod?Wliat coriccpt of power wonld yon enviaron 
m describe this detoruitor etfcct upon ihe total systcm whereby you get ncw channels 
fdr cspressioíi? 

Mr í ruíK H: VI lesier wdl tell yon I have the notinn wc are dcaling wich grernlíns 
heré.They are a l urse to us beca use tbr che fliost parí wc ]iavc not yec devdyped a 
decent way of rhinking about chem. 

Wii \fü; J don'c tliíuk wr h-ivf, I ain going to mike a stigges,tiori which is wild. Picase 
reinembcr chis. .1 iarge parí oí the patcern ol her actrvny h.is becn rclcased ífotn auy 
^rmal ¿cuntí, lh.it means as dus is rrfeased thc re are lots of ihings Chat it can be rein- 
euSed by. ! hene is a creinendisiis changr of her balan ced acrivity, E can easily see sicuj- 
thMi^ ir; which a relíase nt i ra thc can cause a traffic jam. In other words, whac iv going 
tii feed ruto this pare of lier cxiscence chai has been suddeniy releised Jór other activi- 
Tics- I un eauly conccive ofdut being a destruí iiw sorc of dirulatnry fum-tron.. | [W] 

Mi Clllíjí.h: May I cay one more thing here on ihe subject of gmiitlins betón: l turn 
íl mrk? Une oí tlio tan lili ar grcmlins ot ordmary radio ¡s an aittoniaüc volunte control 
°n .m instruincm with high gain. So long j> ibe instmnient has signáis of sufticieriL 
v.iine thc autoirutic volts me con [rol ss in operación and die *ec does not break ínto 
i3r£cil]jt¿on.. Whcn tile HUgn-d ó wiihJmvn che set howls. 

Wh-nlír; That k thc sort of thing 1 meam. 

McCut lcm'ií; flus is a familiar typc of wot Aginn I ilnnk if \ve wanted lo use che 
wunl ►L-ccrgyo it certa inly wuülcL be wrong. Power .ilso is che wiong not ion to ibink 
U ts a ¡nattor ot organizadon and Information. 

Jssi't that just whae w ntlkeil about, volumr control can go hayw-ire? Leí ns 
Eike ¿ phonograph scratch remover which ¿lepe ruis upon volunie control. It thc re is 
nnctung gtnng over it r message or noise, the wholc thing wil1 be torced to act in an 
JÜMUmnal way and vou get a 13 sores of jam cocui ng oiltr 
McCulioch: M.sri i> a host ofsuch dedees 

Ahb.jlwsíjv' j n <s y ñ y dijjik f slirsuld put in a word or more chin .1 word? Wluch do you 
ivantr 

McCuuoch: More chan a svord. 

Ajirauson: One nf the things which diwurbcd me for some cmic duiing my tcaching 
ot HietbcaJ students was the fací that when thc medical studem lefe collegc and got to 
m-LNÍicaJ schooE he prese ceded to Ibrget imich ot what he had learned i 11 coilcgc. He 
^ learned physics, h t j had Icacned chenmtry and i se b.sd learned a id de algebra. Hií 
i ei ]iiedu.:il school was lís .issi sin luce as rapidly Js. iic coukl, che dogma and the 
tradirii :: of the pnctiong medical man. In other wonb, he wanfed cts kiunv enough 
! ^ ! Pms his examinadons and m Lnow wbat dos« to use wirhout applying liic baste wri- 
^TiLibí; nic;t3io£±s which he had learned at collegc. 

McCinujcü: Evcn arithmetie H 

"ibk.vMsos: Hvcn Jriihmctic. In i\ conrse in physioiogy I gssvc ac Columbea I r;in isuo 
íhe fnlfcftving sitnadon: ! put on the bLckhoard, (*What ¡5 meant by che tenn jwiwfc?* 
íbit v*.\h tiic tirst question.The sccond question \v.;is.. ^Discuw the work done by che 
heaitf i At once * ihitd of the class raiwd cheir hands and ihcy ali h ;id the same 
cuestión. *We have prepared for Quevtson 2. We know h«w lo ¡mvuet the work done 
|l ” thc normal hcart bm what do yon mean by the first parí of the question?* This 
stQf y É noi an escaggeraiion. | í |W3 
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3 ,n once pniceeded 10 discos* work wi di thcm, electrical svork, nía hanicaf wode, 
rin trina t work. surfacc würk. .and detidcd to introduce dirncwianal insta d?is 

colarse m íirst-year pby&ioiogy. I chmk th^E vou all know wh.it diniensinnil milvsisu 
bcttcr áan 3 peihaps, akhouidi rhere (uve becn vmiie dimctitioiul rmars imde m dw 
lase ten minutes, 

pHt:Mt)NT-NMmi: I don't kiuiw wtut ámciidoiul .nuEv^v is r víi gq ahead 
Aishamsoni J )l]iu-iimoii.lI arialvsw is 4 eery simple reí Isrik^jUL- iwcd ei¡ phisks and engh 
netíring to ¿jet eitlier conrcpts or test eL|U.ltinm, Er assumes that tundamcnuJ imits wr 
diménsaons a* they are cjlíed, of nmss, len^th and time can be used tí> describe 
evems. and ihat other evenes are den ved hum tnjut, length and time. Por exjmpic^ae 
OÍ í.uar speaker; very eisually MÍd ytm can cither -^pot distancc the íinit dcnvañve ortbe 
setond derivativa. E am certas m thac wmc oi lis did noc immv wliat he nicanl Huí the 
tar-sf derivativa af length wíth respeer to time is vclcmty: it is 1 /T and che íecond is 
\./J \ i helieve rlut what u,i; meant. 

Stroudi Yes. 

Abramson: You c.in baiidle dimensión;)] .uLitysis Rime ivords -firvi dmvarivr- jnd 
^seeondv were nut clear .it frm to tríe since í was umertain of what was beinp inea- 
s n red. 


Sj houd: l .mi sorty, J sliould not llave y sed it. 

Abkamsom Wíth the support «f ihe M¿ty koundatian í h uí eompiled fof mohtsJ 
studems i little booidet Callad •Dimensional Analysi* fbr Medical StiidenQ*. Afteníti- 
ihe trcatmejit in the Encydopedia Briílnnttand líi-id^man, I vrorked (Hitorr. 
iiim pmbltnis about work done by ilit hrart ,iml íoulid in lituui curTent textbücks 

lhat the foice oí thc tlesn ' power of the heart and dic wodt done by die 
wkk all contused, even i o the ver> ^,1 bonks. It was mor 

itudems vv L re ahí- MP&**LTb*t done, I got more mretejed in jMychodyBWW*» 1 
reaJized ihat one ol rhe pnoblems of commmiieabon whieh was possiWy nwnr ímpof- 
ciiiií t jn .iny iii iit wja the inahibty u( {aycíiiatrnts u> eommuiticitc *ith pbysiciin 
Wh ° We ¡f w^-^Kd in psychodymmic». ! did noi scc how the psyeii^iiiítí wb» 
L. CrL ™ U |!h ^ 3M tnonvation, m uneonscious niotivation, lould cnnunui^catc 

HStd emir,L 'ly djfferem sysltfm nrianajaKe. rhat iicü btoughi 
, ■ f MI *? ° llr fl ' rt: ' L,|tt dilcijjsiori in whieh the energy of motivj,tion, the powtf ^ 
TrÜi [ 0r83nj2inon °f niodvatjon finaliy dowu m .. voiu.ru- ! 

I >r MeC'nlki'-] h' 1111 i”"' COme <mt dcarly in lhit inFontutiúfi beea^ 

te W 0 ^“ p ,|K thi "8«I..» i™, ii.™> ms km n» .« 

on iliL' othm.Wn bave" ” 1 "" ™| ha ” <l ” ,hc * "f <™nmmng ii.fi.rnuti.in 

Thr díiiLMn^; . a- ¡=c&t niectnigí ¿ dimensional analyos of infnrniation 

to be i n eiiitive ^oearith^ lcm do not ^ban^e particulaHy llave l»errt sbtwvr 1 

IV Itüt enoügh. We have seeiT d pr ' >tlLl!,,llr ‘’ 11 * IV ^f ro logírichm. The dimensioiul ¿nt\y& 
dimejisions of entropy. ^ SÜrf qulnt * r y ln J sense A» 

'W ^isaíactofofpnipoetiomíkv 

írr^r ^ thc d,m ™ síons ° rthc m***** <*«* 

WrTNÍR: Entitjpy can he gjven. 

Aiskamson: Diniensionaily as Q. T. 

Vfr. m:h; As the Ingvirhm üf^babiüty 
hAMS<>N: That ^ anothet way. 
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vV33 m h LUiemí tÍL.n way of Expirssing asi entíupy, probabibty of Information i* algo 
ihr li^.iriíbin of it but the Mgii is reverted. However* that doe* not change anythittg 
mdüpous.The poinc t am making i% tli.it thc real diftkulty hcre lies m du fací th.Lt the 
qumilties we aie áealing ivnh ate csscntiahy dimensión] ess, 

Aümumj-n: I have anothcr way of aaying thai. Sin re E have ñor been thmugh i he pio- 
which yoii Nave bren. I have been Éáeed vvith die idea that it was necéssary for the 
preservación oí our culture that tery practical methods of commutiicatson be estab- 
blied henveen the puré si irntists nn the onc tiand - and che people whn understand 
the wcjponí oí hoqtihty as was mentioned earlier and the p copie who irndcmand t ^ 
l>r. Kubie aml I )r Brosin do, the motivation of hostility, E fed that it is a mmt urgent 
.nid prewing pioblem. that: che pr-tttiang psyehmtrists. who understand hoscility. and 
[he pwddng phyacttts who Undcrstaitd, so to speak. che weipom of hostihty have a 
Lütnmon language, 

WinNRN: r lif ponflt ot dimensional analysis will not sjvc you iti chis case, 

Abramson: E am not mre you bavu foneseeai svhac ,[ have in mind. I do believe thac 
■isH-ofthe ways ofesuhíisluMg eoinrminkation is to have a simple :ind elear huguage. 

I do ruH thiiík you would den y that 
Wiewei; Noc at alL | 

^mamson : li nm not sol ve all pmbíims but wc ha ve lo have a simple rrlethud of lan- 
guage.We luvr to have an alphabec co go an. 

Wenbb: Wt do. 

Ahhamvos: | feel that. dimeris loria] auaJysas .m pare of that aJphabrt, (irv my owtl case 
a™*™ who h¿\ run the gamut fem phynÉcal chemistry co psychoanalytic ihcory), 
iided me when | was nof certaJn what íhe phy^icists svere calfcing about thus coniniu- 
nrcadotr w.u established in diiheuh ^rcas oi comuiunicaiion, 

WiepíIj.r : The ihing I am s-iying is c]iai, diniensionally K energy ls a very bad idea, Hy 
dimensional ^uuJysis \vc know tbult rhey are talking in the wiong cernís in bringing 
hete. It does not com-spond lo energy m physics. 

A¡i nam m jn; But the psychia trise uses termn hke * motive forcea «motive powern, 

He is wrcmg. 

Aíbamsínn : Irlfíng theni won't sol ve the problem. 

s;lr: 3 have made a de finí te attetnpt. 

Ajírawson: But ihey haw to undwtattd. 

Wih>íf.r; What I atti sa>iiig is we have come to the conclusión ihal tlie notion of 
cntropy sincdy .as it oeeurs iri phv"sics, is transferrablc to che study of ítiíbrmation 
«wpt Ftir a nepttve factor Now char does noí fie i uto rhe ordinary dimensional Afta1- 
V' 3i l¡uaguagÉ There ís .1 semantic probJem hete and a diffieuli onc, but the dunen- 
'n>iiíS aiiaJysis alone wil] not handle ibis particular semantic problem. 

Abramson: I do not belicvc and have noc said dial dimensional anaiysis alone would 
handle it. 

Hoxv would yon hanille it? 

ABRA.xiiUhj: Sauce you pointéd oui p and I agieé wilh you that we need new methods 
■>t císnirnunicatioñ, that you have pn>vided a new metbod, tncrcíy pti kÍEig a dimcii- 
uc -^ tncthod does not mean you are going ío sol ve the pmblon fot the psychiatrist. 
^it.Nt r; | hat k j negjtLvc seatement. I would hke to know wliat you pniposc hete to 
^ Ehr place of dimensional anaiysis. 

Abmms ÜK : Fot the sakc of darity 1 should hke to repeat and amplih- wlut I have in 
misid. 


mi 
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Duritig e fci it.l ni thf evoliitioii or psyehodynamics psvchumsB frequendy 
employrd phyiica] ternis, such js energy. motive Ion. ■_% eií£?ici% l- pmver, dyiiariiké tha- 
míxlynamics, etc., tu Jend piiyiic.iJ sipiifi.canee, enhaiircd meaning tkmugh tnetipW, 
and quantitative weighl to their ideas, Indeed, they snji do ti É d the nexd fbr phyrdtaJ 
exptessJQiu; in thdr lech ni cal exposunms [i i\ of mtenest to note thaí je diiiconfír- 
ence, specifttaliy nrgamzed ti» premióte ct>¡immnu¿tioi¡ bomben ihe disciplinen mft- 
uiiderstanding^ ariso between representativa oí bullí the sume ,m¿ ofdiSerent disci¬ 
plines btrcau.se quantums are describa! in ternas either not dimensional \v turwcr or 
ennreptuaily ineapahlc oí being describcd b\ [rfmi having spqfic dúnendoiul mcin- 
iug. T hi* E.n k u i darity .imí precisión of nic.niing lead* net ess mly bulh En difFieufcty ni 
commimícarion K Lincertáinty and atú n hostiliry. 

It ippears thüt le ís desi rabie and necessary jt ihí* time, that those whu .iré pbnnmi: 
tu work in psyLiiüdyiianiics Ilmtii the exaet mcaiiings nf pbysica] fcmis and tu use* 
them ]ri ,i vvjy whitb would satis fy thr srnct t ritena ut" those whu duplos thcffl sn 
llji sr uwn disciplines - iliat i\ h in pEiytics, cbenirstry, nutbenudo and rchiied seienco. 

\X- hy b tbis urgent and importan t? Why is it nccosary tur a simple icchinque tu bí 
devele »ped so ihat hetter eoiJimuuieatioii ean be estábil s'bed bctwecn the phyúcm and 
tbepsychiatmt so tlur ench can rcally understand [he langnage oí the other? It is tope- 
L]J y nccessaiy at rlus time bccause it b tbe puré scicnriM* who now alune uodenond 
the use ofour new and impraUmble svespon s?f hwtüir>- - the ¿torrar bonihThc 
j %l 'Hlol -h i wlii-U. l i ■. 1 .1 r j ■■ i, 111 l t [ht imvli.grnMm .-I uin LHiscums armíav.ilMrh "■ 
bostiht> ■svithin crian humett 1 . TW wlm cumrof tlic ue.ipons uf hostility and din* 
H u> U ] H tbc psychoniorive torces urigimring hnsrility numr moet un teramon 

^ncsiai k ,ls soori js possible. ]i appean. to be a oec es^iry conditiun thar tbe puiv scien- 
hílC dts ^ Elt f ; íru1 cIk ’ P^ctebgieal disciplines, antípoda| in rheir ven natnre bu( 
mccting jn me bedy ol m.in t musí mer K e if man is not to desttw himseEThts Ax 1 - 
nnC ' ' ^ Ent,macc nief 8ing of antípodaJ diníplines, I bave calJed «ytntwdlsmi.Tbc 
i^mpodism ií Ebe docttine which holds thai disciplines direrdy upposite in thtir 
sbo^V^rt- 1 ! 113 ^ ^ togetb er <>n the basís of complete mutua] uriderstjndiri|[-1 

c r ( 1 L . to LEI1 P ^siíe tli.it the L-ornept of sympodism is nut just team ^-ork 

i L -enees vn weU describid hy J>r Wiener rn his buok + .Cytarnrtiw 

and the nuf^ V™ / 1 JlJ>í ' |IJ ^ PP'' [ei dlL ' slí £ hr reladcm^hip üfpsydiiatry 
Eh : S COntrpt ° f thL ' ^ «lindéis certain thffitulues con- 
i l ¡ que 0 í , ^ jri h LI,1 gt- or torunmnicaiinn it-sell. fknmvurk is imponible Lf'rbecech- 

SL » aZrríT h ?f htcn «^hcAThc Md «fp^ady- 

icuuaiiitfd v.ítli'rh' 1 '' ! 1 ’" 'f that tho5e who Work in it mu» be (lmr,>unhK 
unton[scious factors ^and of ZT” niotlv ' nioni ^ motioii.il qi»b'ti« 

«uv Wbich wc l„vc ,K>t by fra«ne 


ceiwd ofot rmessed T "" í H y cllom< > tiw fátR>r>, cannot be adcquatdy con 

í Zi? Í-S 325 U» ^^ 


ni h 


whu nearly always sIlmJs 
Jieícs begiti? Tbe bcgui- 
;| nguage - m commumcacion, Certainly my 


nlr ^ mu « be, ai mentioned beiore. . 

bciwecn thestT r ™ kl ’ 1111 íL ' t '' 1 th ‘ Hl rhcrL ' ls le» coinmmiiaíK 3 " 

me,i ninas e^n b t ‘ irivfii rn ñl» ■. i ' analyhjs k j Mniple dmee wlrercby ['n-L'isc 

liMst one bridge betwwn the miV rJl<L ll k <lf wJ| * c ^ psychiatrísD eran tórm j [ 

Mon.it anaíy^s ¡\ iT t hj s pum 0 J thl ’ P s > rh ' atrist - Tll< ^ method ufdirnen- 

■ ng clijii hijih school 3 |~u r 'i tJtl J/CL m lf,i slr nplejt fortrl without inon? fTJin 

between paychUirins and the di, re .■¡I^ív ' 1 h ^ 3L bn£üa ^ e ^ conimunication 

^ ^ s. 3 >imcNsional anal-vsis tiikes abscriise phfys- 
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i.-.i] terms and defines thrm by means of thc dimensicms, m.iss, Icngth and timCrThese 
Jitncnsinns md thcir dcrived íurntiunv of energy power, íorcc H etc., wil] ukc on more 
picrisc meaning when p&ychúcriüts diseuss these tertns in expomidang psychodynamic 
rJicory and fací-The use uf dimensional analysis as a pnmary langiugr of communica- 
taon and the uudemanding by tbe puré vaentist of une orne huís motivación, wiíl prob- 
.ii iv show no anioutic oí putely rnatbemacical rcasoning can cver takc into Lonsid- 
L'nif HTTi thc complexjty ai tbe cmotiqdd fkctors Envolved in the communitatioíi oí One 
m.in with anothrr. fhc probEem oí cnmtu uní catión always involves a contmon bn- 
wlistli ineludes not ordy agfcemcm m Anticiparon ore venís but al so che sjeta 
o| thc comuna tiu atmg individuáis toward che oc entrence oí che cvvnts them- 
'■a 1 .: Ic is these altitudes <t present, which del y defttmion m inathematical terms 
lí the psychiatnst and pbysietst can communicale, as is only possihle at prese tic, 
[lirough i Jangiugc which hecause of unrertainties ptovokes indiflemice, inistinder- 
‘•Unding mó amuety; the language is no longer jusi a language bui a threatening Lan- 
Sympodúm. tarried out lo Les logiea] conclusión wiJI lay tbe basis for tbe estab- 
Itjhruenf oí channrh of cQnmmnicadoti. oflanguages more rreariy free oíthreat- Boch 
The hnguage of psychody tiamicv ,ind tbr knguage of the phyúcist contain infieren r 
^itats to members os [bese divergent disciplines bccause on tbe onc lutid, psychody - 
njnilLS .11 mentinned. \ deais with psyebomotive torces charactcrized by thc property [ios] 
■‘i urimcasurabiUiy. The physicist nearly .Jways de ais with mesurable quanñlics. 
Dimensional inalysis ñus serve as a Lnguage relatively Baeking i ti chreatetiitig qualitics 
i" thc pJiysk i-t and iii.lv establish a rclativdy danger-Mvc Hemennry alphabet of deíi- 
un.on so ?hat bnth disciplines can speik of che same meanmgs or .n Icast with rnejn- 
iiip.mvt ío dissimibr as to eonstimte a basis for atixicCy. 

I now hetifvc rhat íe ss urgen i for tht>$e siudems who plan to spcci^lkc in the beld ot 
p '- i.'hutry. more espetully ni the ílcld nípsychoatialysís, as well as n>r thi 1 presen e lead- 
,:r > m tlií. íirkl of psyehoanalysis itselí n> revim dtmetisímij] analysis and to malve i'er- 
[, iin chal .i coujse m dimensional analysis be reqtirncd in the training of che speeialisc in 
psychiitry.XlitH will prepare tbe p^ychptrisc to speak in more preetse terms and to he 
preparéd tu aceepi with íacílity and ptciision, many conccpts líí modern physics 
wJíicíi be oftois|!¡ uses intuitivcly, but not with underscanding, in lus* svork. In partic- 
l-a,[ h.tw na imnil iJie operacional conccpt discussed ai lengtíi by Bridgman in ->Thc 
Logic Módem Pbysies- (Maomlhn N.Y:. 1932 p 228 p?) 

! rí'ahíf thac thc idea of sympwhsnt does not either pose or solve all oí the qticstions 
that will arise. I realice Chat it is only onc path m tbe cbrnnel oí eomin uní catión 
Ihtlvccti psychiatry and che seicntitic discipíiTH's. liut ít eIíh-s, I bciicvc, rcpresetit a 
necc^^ry bcgitining Cor che merger of tbe disciplines. Ir thc unción oí sympodísin 
^LH-omes moled ;ic is bclicvcd thlt the nejtt step wiIi be posible. 1 hat is ? thc torces 
■ ■' Ljendercii hy tbe jolnjEg oí' thc piare Sciences L uid psycbodynamic^ will lead to the 
puíAibihcv 1 of acqiiainting the coinmunity as a whole with the rneaiung oí p*yehody- 
and unccrnscions rnonvadoiis on a brcaader basis th.an is possiblc ai present. 

'dudi oí du? ditílcultics cngcndcrcd hy the ditícrenccs in terniinolog> r and tcdiílg ss'Jll 
theretiy be elimiiuicd between the psychiaCric and che pureíy scieíitííic discipline^, fi he 
pfifttble crTccls of a rapport of [his cype un h>iet educatiunjl systcm and ■- itlcure as j 
alíale n prest 1 nt unmcastirable and nupreJÍL'Cable. It svitl certainly be lor thc good v\ 
nunkind, ímlecd. i believe tb.it ic is ncccssary ioc tlic achieveitieuc ot world pe ace. 

^ J1 ” VLR: I ^till viy in the diuussion oía systcm and any mea as of eommunication, I 
m Muding in thk homion.d or hummk tlierc is a very fundamenUl and measti rabie 
^ ^hvi t [ irn trvmg to gei (yver.That is informadon which is mcast¡rt;d m nnmbers oí 
u: 'sisii?Eis fc betwiten twn alteniatives T which othawi» vvere equally | probable. I hat ¡s [ioai 
1 Prrfectíy definid quandey. and vvc can atid do determine it m communicating syv- 
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fflinü j]1 the tune. The mnihlv l* tJn.it dimensional jüuívmí dne* not hclp dicte becautt 
dns quanthy, whüc ÍHiportam, is esseurialh tkniensíonÍrv> You caitnot give Ehr dmum- 
siotis uf ,i decisión. 


vqn PoEKStEh: 1 tliJ]kk ur can eti ctunt fc s serve ortc kíini üJ prometer and ihii u 
rime. Wv have a red dimensión. Wt can for instaure distinguid ntnmbere per time er 
only nunibet* and so I think we can decide ií we bave j tune problcm or j static piub- 
3cm r a dynanric problen t or a siatic problem 

Wiener: ln olher wordv there are twn qnanrities that ^ an be dretingiitihcá, bolh psy- 
diologieal and engíncering cntmpy and rate of rramfeT. 

Sthoup: May f eiúrr a suggesrion here? ísnV it just posible what vou are lightiíhr 
agauist - 

Abrahsowi I ¡un not fighting agaimt jnything, rio vou think I jm fightmg with De 
W iener: 


¡Siitnun? Ní>, héavetis tu\ f did mn mean m imply that. | mean that in ibe case oí’the 
inconnnunicability of ideas, diere ate diffieiüties irrtubrd^ Pfdupí yon ¡iré tighniii! 
agjiusr [he i r \ct ch.it thc jverage medica] studem rcmembers cnotlgh oí his hi¿;h x'hooJ 
pliysics so that wlien he hean thc use oí the word -phvsit^ he gres contuveJ. betaurf 
he is neitEier fowl, flesh ñor tish? 

Akium&on: He entera medical schbnl weU-eqidpped. 

SrRO,1D * rc vmi not zr&úns tt might perhaj* be better fu hclp thc medial student 
to remen)Ur the nioit rigid temas tli.it he twc<. wln-n thcv h.ive a physkal meaning 
tJtdreby nukmg ,t posible to nlk across che boundanrí 
Asramson; PFedscly. 

Srmn ii. It.it luir thjn perverr weU-defintd terrus, even tu go to thc bvtlier cm h» 
l <u)T i.r irivi.[ inhi> rir-\v tutes oí DT.ikiiig che laborious efibrt to changr whicb is Wí 
hartl tu do, to go coutttcr to the streatn. 

be n'^'T* ^í 1! * " rírT,;tl1 nou ÍDT tiiiisc gnduate piivsiruns whu jfc güín*to 

mr-£Si n , *^ ? bl " rc tndoctrinatcd in these dcíiniiions by jnv devire* posdHe. 
u," h i'tn a,idit, ( ,n J l dimensional analysis whích wsill ultimatcív be tbund not* 
tiupori j nt j\ | believe it now ¡s. 

W intcd n/sáv W m" 11 tJ T l K" 1S cxt »™ely iihporLmt in intntrig. The rnily tiunf I 
conct-Dt - eñirin ' ^ ' ^ ot physics vvhich is dosesi to psycholugy thc nuin 

dimensión II. 'T' ^ ** ^ l r c ’ ,11í: 1 Concept oí'cntitvpv happcns m he 

r h C2 " ^ dlrect| V the síudy uf the «ct- 

.[ pi'rfértlv eood hi |"' ' 'i ' K ,l1iatll ' Ile: ,r *' perfcctly good physitul iiotioo.and if« 
HS^pSls Si f30& T TKC ?***» th - «2 -■ thc significant nohons. 
les, but nther tile pl, V si * .r’' r ** physí ' s of that is. thc rcIcVJnt phys- 

We ha ve ^ &wd 1 * T th >'* its is dcveloped vet) raptíHy 

of thc thiogs sve areimshinv verv h T ‘T/ 31 " thÍn ® i prccis<? J y 111 ic - í hk is now owr 

Abramsow: Dotou thmk ir : n ■'* M.issachüxctts Imtiture ofrechnology- 
paychodynaanial W¡ ** 'igestíble by psycliola^tsts or pcopJe experi in 

une We arr withl!)! oí kfthandcd cotnmentPThis probicru of Abramson's is 

doessend pctjpje íat advmrrtitr-^ Jt t ' o|u31lt>k ' í University.The psycboanalync grnup 
de chance of iho poor doctoi j 111 ^ ^ T ° ° lír ^^°ratorics. i think diere u abmil ¡ü l^ - 
dimensional analy s ¿ s M rhetr n oí'b ^ to í 113 ^ J Üvmg in privóte pntL ttcc. líaniing 

wdr be lunie individüiik nifird hh. i' % ei, j Un ^ t[u ' is ^ and out* nf cybírrwti^ Tlwt* 
put diemsclvcs in favorable v,h ^ ^ iortune Jike Larry Kubie who wiü 

beiwéen tfie vjrtous díacmhnr- L | LK /' lfn t|10 ngli to íbrm in themsdvií* j uibn' 
PÍJTKSl bMC J *Wt *hc red hope comes m the son of tbing 
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chai che Macy Foundacson is domg, namely* brtnging peoplc together so rhat F without 
too much stress and srram un che individual co team ti ir detai Is, ic ú pasible tbr them 
do Ifcirn th-i.” trend jrid tendrncy I think if you are guing to forcé the individual who is 
gpttang -i particular kirid of trwning inio .¡ nwlá wbcther it be dimensional ímalysis or 
^mtthing dscvyou are goiug to have a great deal ofdifficulty in nukirig him digest ic. 

Ynur poor psuliujualysi and your poor tu cu re psycboanalyst now face a period of 
tnüiing which i% .¡ very terrific di» and very prolonged- 

Aieaw son; May I answcr y-, sur ijuesncrt befo re you go ahead, beeausu ] hjppcn to be 
ir. that very class úmm which you are talkingr 

MttniK: He has co Itum sometbi^g about conventiünal physics; he lias to learn 
ioniethmg about neurophysiology^ he has to Jcarn something about social Sciences, 
md it is l.irgcly a Lju^m.in whethet there is enough time. 

Kiüvru. Ar least he does not have to learn aboui experimental psychology, | [iug 

Abka.vlson; I vvould like to discu» this and give you faets. I happen to be attending 
i^i Sjndor RaJo'i lectuirs on psychodynainics at Colunibia. He employs the opera 
iion.il coriLepi ni tcachmg p&yLbody na mus. The -¡tu denos pianning to be analysts are 
-«tain te be confused unhss they reuined or goc a review course in dimensional anab 
v^is. I domt shan* your p-cx-simism on the inadequaite backgmuñd ofthe firsc-year med- 
r¿l studrnt bet .liisl 1 ten year> ago my class could use dmlensinna] analysis after brief 
ínuLing, | bdieve they can learn it very quickly tu a coopte ofwecks.so I don Y think 
ti isaMng very much to a cmwded curriculum. The difíiculty is overeo mi ng the dog- 
nuinm ofthosf who decide whlt is tuppused to be tiught to (rain good doctora. 

Ki üvfb: You talked abone dimensium in conucction with psydiomotor fortes, is that 
nght? 

Abflamson; I doifl understand. 

Kn-vr-.R; Six, seven or more Ljüt-uioiis jgo, you talked about dimemionless psyeho- 
ÍEHJtOr lacees? 

Ajiuam^on; ] usrd rhc cerní psychomodve i ñatead lsI motive forres to indícate that it is 
no[ ají ordiiurv forre whüh is e^pressed in the usual dimensional temis. Novv r 1 
uBiileRtand hrom Or Wiener that perliaps that distinetton may not be nerosary. How- 
t'^er.J thiíik ateer tbis disrussion it is more necessary th;m befo re. 

^'iLvtü: n í f whole nica lil ton e and enetgy is tutidanicntal to che real problvm. 

Bbosin; Qefore w? scop at five, could we request Df. Kubie to sunutiari^e bis posi- 
a^n: For my owu plcasure, I woutd like to hear him discuss the properties of che active 
dy njiiTuc barner which dkEitigmshes the coiBCtous trom the unconscious. and rhc 
properties of the unuonsckjus it^df, sincc this lias can sed niáfiy argumenta. Is it struc- 
[ured or uiistructured? 

Kc. re n ; J tannnt do dtat in so sliorr a dmr h and I fear that le would jusi add additional 
tenfusion for us ai this mornent- It is something that we ouj^lir in take up, but let me 
Partíaps illusfran: the probtcni trom the same patieiit- and I think that I can do that 
brtefly- jy condense it j bit and to clarify one point, lier son-in-lavv who is a doctor 
' ■•d jüst married the daiighter, and askcd me to scc her. He s.ud. :+ chcrc is only onc 
■^“ rL B witing with htfr. She is not sleeping. It wotft take you very long to help hcr..* 
rilí ' unh tmuble thüt shc was aware of, whích brought her tbr trratment, was insom- 
■ L= It ¿lid ai ot takc long co re di ze that that was juvt che pitmacle oí ihe iceberg ¡li.Jt 
diwhied above the water I sent for him and said, «Yon are wrong She is going to go 
"'foascrimis depresi sion. She has becn in j depressiori withouc knowing ic for a good \m 
nuti^ vcars. Furthern»jrc ? once she stares to slccp her depressiou will decpéti.« When 
He doubted this, | determined to put it to an exper [mentid test. 1 gave her enough sed- 
^ so that for thiec rtights *}¡e slept wcll- At fim shc thought 3 was a magií ian. By 
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llsc tbixd day T howcvtr, nhc cainc in in a dcptrvúon Only then dad her rcjJ irtutrn-.T.i 
stíirt. Wbat dtd nll ot tbis real] y tritnin Wh.it docs u ijican in tcrnis oí [he? pmbteni wr 
ive trynig to deal vvith heít? 

I then dcNtovcrcd aimthcr thing, ¡uinely: hn m.im yvjts ivbt i n am.xhtr pnrcin 
woiild lisvt* spoken oí fccJing bine? or depresed, tfm vvomjn would tW]üp ¡j-.í 1 ,- 
tromceHim.il pañi. Sfoe had uken tlm to many oí'rhc best imcmistv in Eurojx .mi h?n? 

her trcatmítit proreeded her depresión becamc cfcarer and moi? intense, whcct* 
Lipón she be^m to sleep wll and intestina! sywptuim disappeared ennrely She wu 
depressed about many dccpjy buríed pmhlni^; ,ind uní y jh xhe hcgjn to hfid ujiiw 
wjy of de¿lmg witli them+one by eme, did thc depresión begin to lili 

I tram leí indícate by this tkrt we are capabfc of segfcgatmg che various procesos 
which go óii inside oí lls. We can segregóte expedentes so as to nukc thtni iiiaccessi- 
> e. Wc uní segregóte our rracdom to those expencrtces 10 tbar vvc doift 4 l ctj.iíIx 
131v \ bjfcl vw :lrt ‘ frding. Ir seeroH pjr.idoMca] to talk .abous feeUog and not bcfflf 
:ibk ' to f4ÍC \ y° UT tíWT1 but that u js acuítate a wiv js we h¿vc of tburibiqgri 

|n™ona!^TIi* E , tbis mmsm had facen deprewd fot yeiK wrthout biowing «, and 
!‘ 11 lll [ Mr ' CL 1 1¡íí wkb nun\ physio[ugit:al .md psyt'hological svmnioms, and fin* 
Mirotigb her li.Honmn. TbK seems to me to be impornnt botli ín rcrnif of ow ámw 
understand and formúlate nnriiul and neiirodr psycMogital proceso and also in 
urniH ol out Linderstímding of the whole proces oí memorv An importirit thcciicthrit 
™ 1 lrXHI ^ ' r ns Vv , 10 e Cnnce P í °t netirotic process integral pan of it is tíu? fict 
* ntfmoTy 45 w kriow it h an cnioticnully dcíermincd fiinctioiL Siiiiplv to talk ofa 
l ly^io ogit j or p i^hlcjE traci- ah m j iTiagtietized wire withotlt rcfcience to cniotiyns 
romilL 1111 - 1 builian ^Npcrieitff Fi.is Muíiv compticatfJ .1 nd 

nf IV. V ^ ' 1v . 1l% rr *1 tll<: physiv.d reeoiiditig of a trace* and then thc wholeptoen? 

m indii-r^ 11jLÍ n,B< 4 tLV,íl ’ lbk ‘ l ‘"d 3 er ^ a direri rccaptu ring of a ptwiotis experáenre 01 
tdJ >3i Jníl ^nshted tonm. Une pahent ined umoemsíillv fo rcníeriber eJic 
dre , h i""' 'i 11 g thjt kL WmU ' á 10 -JJ KnJlv he uent ro skep ad 
»« ntL LÍL; 1 ^^ J+ *" *« ... S ,H . »,v .» 

..,r ** “^ ” 

bOTr's S! "'‘ ,n “""«*» wirl *■ 

"” ín ® '^"8 •” wndemand rhc n 
evénts in dir pa^t priiL.cenJ fn> m .urreni ncuroti 

experience or Sl)rar Say ' l ” iXí • tí and ñnM ) ori í lrljt 

resses or the fací th:ir t n t ■' Vtí ' lr L ' V ^' n[ ^ tf lf V ‘ VK ' MOt * [,f rhertpeutif 

whM 'uppost-rflv happenVd Jt A rlitr / 1 pHi ’'^ hoJo S lta{lv Pasible in rhe üght oí 
-rh kind shtwijd V **™ d «*“ ^ ^ - 

more clcadv thc r^rreerfí i ¿ ■ C ót A, thus demonstradng W'f 1 

w»h. *n^™jr“ r ^:f“"™r >,vrd 1 1 "" Thi * * ... * *'”» 

■md is h tbenefore. subicct m r]^. ■ * . ■ P LaM,,tll,n by reroursc to %omt Status afilf- 

lt nuy be argued thjt j pivcheil /. rj[3L ¡ sms ,lh jtlE gtneüi .ippro^thcs fo psychnJ^y 
-nt«l U are determined h\ a\|. Jlhl y ^ Si his-u-.id of trying to ^how that E. I >. < 

ehologica] structurc m A or, niom j*! ^ n ” bí St oí ,lb VVEllí ^^hibiting rht j psy 
possible the njtuit ot‘ ÍJctoVs I -3 j" ^ 5 Pti.iking, vvith spet iifying as conrretdy - 1 ' 

expehenees, A man m.iv havcse -n h^ a* r ^ un ^ s¡s "P n >tliiciiig or tranrrucic cvenes and 
01 cxpcricnced hundreds of inhit- -- 1 * 1 ' C L " OÍ P L ' r soi>s or horse* dic or m.ty have secn 
^oiií eivably Jead to che aaiuinption rh-it^ii í* rnaJ \ sli üf neurade symproms mav 

f J 1 llts tri 0Lible?í searted on j partTcnljr Sepi«JH 


eurodc pren ess, th^ 
piiK'ccd th>m i Lir rcnt neurotit maiiifcstations Et) 
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ber ntuming. beíbre bnukfaM a ci d ahter polishing bis speccidcs, whcn lie saw .1 partic¬ 
ular horsc* to br iUrc mere] y anoíher horse, die. WHat is the conste ILhíqii of psycho- 
\o¡*k¿ lsí other tactor* diat sets olí ibis particular ¡sitúa tion froin hundreds oí other 
a'emingty similar or ídentkal siítiaJtiom? 3 i is ,it thi» point. ! believe, thai wc can surt 
diM-usiinjí tíi . i ] problems ufpsyvholugy. When I disoissed problen ls oí ibis surt lor tbc 
K nmc wich l\ml Schüder he pointed out to me tbai psychoanalysis h.is done very 
littlc towaids tlluinmating the psycbologiL.d struaure oí suppa&edly ncuroMs-produc- 
sng situjtiúns and, wbjt k more serióos, luis becri unablc even to ontlinc the kind of 
rese-j.rí:h or type ot experimental approaeh mosr likely to le ad to a ^petrificación of che 
psychologiotly rclevant tacto rs in such situación*. I ¡im wan dering whether yon feel 
lüFercntly ahout this or whether you believe thai this sute of^iirs has ehanged 111 the 
iiiLMmime. ] .un also wondrrmg whether yon. purp^ely me.uii | 10 vtay eiuirely on [ni] 
rhe descriptiva leve! in yuur .secount of nctiratic maniíesutiom. 

Kijmf; ! ii.it is w ¡ly we .¡re he re. A\ soon a^ we bejíiti to taík in cernís of íbices wc 
]fcjvL‘ leít the pureU dosen prive psycholngittal Icvel. 

Ki.ivi k: Arn I righ^then, m .Lsumung ih.it yon did not wanf to go beyund 1 descrip- 
huML-cuimt and rh.u yon dad not wh]i to speviíy .mv ofthe psYchological meehunisms 
envolved in the neurosos? 

Mi.Oiuíxu: We fi.Lve to m.ls oii the dest nptive leve] iintil m 1 grt co so me kind of 
perversión ofthe eireuit. 

We talcc up now the consideración of memory. starting from psychologieal data, 
Jpplying to u other vvays ofthmkitig rlun thosc whkh are enmmon to psychologists r 
and coming out wixb a theory whieh I rhink may makc serist j m eonxiection wich 
oí the prtiblenis wc wcrr going dvir earher m che aftcTiuit>n. ]t ls oilí' hope that 
il'ci wc ha ve done chis tve may gct a round to the problems of reeal] and reeognition, 

■md rhat torai nrnm tnoniing sse may bu- able to dovelad t ti ese storics and the problcrro 
of n«iEo«« together, at whieh time we ought lo go over abnormal em uit acción 
’^lnch imist underfie any neurotic process. 

1 un going tí» .nk Heinz wm Focrster to ^rr offon che theory of memore. 
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Perhaps the best wiy to repon cbts theory oí meniory wiU be lo spln up the whutc 
argumcnt mío three sieps.The first siep uiay be cailcd a phenmiienoktgfecál step. Hnt 
í ,im only tryiug to introduce ni4tbemat¿c¡aJ terms to some pjycholugicjJ Facts he mere 
phenomenologica] ooraiderations Léarning by ihc buhares ot' the iirst ovminiplifrni 
assunnptíon, onc is forced w investirte che psychologic^l fact* more m detall. This 
Icads to tbc ^ccond phíst oí ibis theory whit h 1 caU the psydiolagical step. PinaHy, I 
would !i|ce tü show yon the possibílity oí giving the pbrnDinfndDgicil j 

quantum niechaiiir.il cxpJanatiorii.Thus the theory gets a biophysicil backbone. 

Let iik stari; now with ihe phcnonienologicaJ pbase. Sume tíme ago 1 \\is trying hj 
s%ofk oui a reía [ion bctween the phvsical and che p^yebologicai time. Certamly, bodt 
íhmr times would be proportigml co e.u li other ifour memory would worfc hke a 
rape-recorder: any üicommg inJbmiatioji w<>u I d be ¡scored indcfinitdy. Recaí oía cer- 
taiti everat wauhi give exactly the miie time seruettire js previou^y observad ^ 
mwv. hosvever. th.it atl't so. As túne ¿tapies we lose a ee ft alp amnan t of úifomouen 
y or^etting. Menee i rried to start wíth .i simple theory of Ibrgcttdtig.Thí principie 
tdezi is that any observad exem leavrs j» imprcsrion whkh can be divided intn a Jot oí 
e ementary miprcsskiTjs. I tlunk une k jmrified cu assuttiirag thu bec-rnsc the sense 
mi-, mi too are divnled into a Eoc oí eknieiiLary sensor) receptor* Stippose now thi 
mi\ lv. nt e.¡k ■, iniíiaEly to number X u ot deruentary impresskms. Atter a ccrtain rime r 
me number ot exjsting elememary impresión* nuy be calleiJ VWliai we m kdcfflg 
or now isa function whith eoimecr.s the numbei Y ivith che mamber K and the time 
. 13 - 1 t °í de< s iy in physiLS and ehemurry orle stares v itli a vcw reasonable 

n K 1 \ ,i]ia t r y' n K Iü -'ppiy tFias case: the rate ofcfiange per time umot 
. 331 CJ ,° existíng élementary iitipressiom should be proporcional to the mimbcr 

cal teriu^vUkllmvs ,t; * r " |,r U,ipfesHom ^ Thh assiimpiion can be expressed in tmthertufj- 
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*w« inpammríit-'mi ■!,' '- ,l Jficr J wry loa í .' n,c í,c nu,nbcr ot 

ior It gwes [he l\metion a steun ^ t ^ ^ a ^orgettiii^coeíbeLL iir- 

small. ^ k t,cn * w bcn is laige, a gradual sltipe when X ^ 

(•■fss W-C llave to remember rh .,^” 1 ^ ^ ÍUnct ' Qn lV,cl * .<ny mcísurrd forgetting pi«- 
dements ■ elemeatjry imt>re«j ^ ' l,Sünl f'Eicm made belore only dpplicjbk rts a set í,f 
Thereítire l w, (s l oü j¿ t .„ ‘T.T ^ " whlch ^ md.pendenf oftíchotkr 
whifh the ciernents are as ¿m i '' l 1(1 °S ,ca l procer whieh dea)s widl niiprewun's 
mdep “ dem - P^ssible of ach other ! ,hink I tbtmd ít m 

■ 
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«?tpertmcnts wiili nonsmssí syilábles. In the foUowidg I wíll use recules oheerved by 
Eibbingtams during has study of rhc tbrgctting procesa of nonsense wllabks, 
líuf if une compares chas Emction uith a mtasuréd c urve one can see Chat oniy in 
Ehevcry beginning bolh curves run together. (Fig. 1) 



¥ r ~ 


FlGUM ¡. Campjnwfi h'twt-L-n j jiic-tuired íbrgcnillg-Lurw jcccmctmg 
to EMungha^f attd jij í-fijíiction jccordiriH ni equ ation f2). 


In chis figure the time r in daya is plotted liorizontally; che percentage ¡Z remembertd i 1 !*] 
wllablo vertically - i ti our ternunology The diffetenee beíween thesc twm 

i'Ufvcs b exornes more and more obvio lis with ¡ucreasuig time. The measured tbrgeí- 
ñng-ctinT stays on l certain IrveL íhe otber one computtd aecording to the simple 
jstmnptioii mk«i jpproaichcs zcro. One can ccrtamly rbínk that thu¡ simple aüsumption 
'■■■uh. orcfy une fontettin^-i'oefficicnt is too weak to describe sirch a complicáted pro- 
f os na the human mmioo Et ¡s. neasonablc to assumr thit besides ibis single frnrget- 
ting-coeffkient X othcv forgcmug-coefticicnts X, íw. X 3 , - X. iiioy íilso be invülved in 
tbispnHTss. Maühematical íormulae tan be set up which handle tbis more complic jied 
cas e. but our wiU always obtaisi functiom which alicr an intuí ice time 'ipproach 7 en? 

Ll| d which .iré therefore difiere iü from the real behavtor oí i he tbrgetting p roces*. One 
c an yo frirther and can assunic that tliere are no i discrcie numbers o i fb rgetti o g-cocffi- 
■rÉtrnts, hit that the elementary impre^Lom are conttmiouajy disírihuied over a eontin- 
iHiin of íorgeituig-coÉÍtirsenra as sketched in the folJovving graph. | Figure 2| 

En niiking thrs aasumption one can try lo define such a distribución-fia ncdon of i"or~ 
g?ítting-c;oetheients as a funetion which Hts | optimalJy lo the nieastircd foi^etting- f 115 1 
íürvc- (ti dning so one obtains a very iiiErresring result. The distribution-hinction of 
Íoi^ettiiig-cqefíicients tums oul to have a tertain rnimber loi^ctling-cocf- 

fitLtrntsi. í he srrtpcd seetion on the lele si de of iigure - indicjtes tbis Eacc. 

but whuE does j negative fbrgettlng-coeffieicTlt me-mr' The 1 áuswtr can onK be. 
Irarning. R ÜW dc^s leaming coiné inte tbin very deán forgemng pmeess? Pcrhaps w 
■- ni tsnd ¡m aiissvcrto this ijuestion by examimng how such □ tbrgeiting-curve tan he 
nk^surrd! «¡ ca0 i be done in the foflowing way: the e^perimenter teches a gxoup oí 
^ubjecEs 1 O 0 nórmeme svüabJcs üílfil evervone knowí these sylUbks by heart. ! hen he 
cKimii^nons day after dav and plots che mean of remembered sylhbJen of .di 
P«^ns on a graph as j fünecion of time. But whar happens during such su exaimtia- 
Cl üti?Thv subiuets are fbreed m recdl tbese syUabks and to pionounee tbem - a pm- 
which 15 ven- similar 10 lanh|. That meaos that after such au exantíuanon alJ 
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F¡<;liíE 1. .Viuillr il jnd nbtjmed Linilirnu.Hk4v Jl^tj-iJiulc d lbT^í’lhri|; l ih’Hic el-UCi 


H > Hables stil] rrmclnbtftetl hy thc subjeets .iré mm 1 trd i^nn nuo tbe iu^nior) r jnd anr 
has leí Lír¡it thctn .u, jf they hiidjust beeta tcamed, 

[ he hrs,t equatkm ] wroie dtnvn doem't deal u irh chis tecdbaek-proeediitV-Yct it is 
neL't'Hsary lo pui ihis prncev* too ui madiemalicaj Ijuiguage. Bul betón: dotng so if ^ 
[H'rhjps usehil to tíxpljin ibis procer a linde inore m det.nl. btfcausc at i* m importan! 
p¿rc oí di e iheory 1 bis pao ture tliat I ¡un now gomg to develop btings us to che secofld 
sLup \*hkh J muuiontd .ibove and I callad tbe psyehologiea] iviep. Leí us ^tunc thni 
e.:ieh sylhhfc oí pjrt of *uí h a nonseme sylJabltr wbsiever \ve would Iske to define^ 
léJ ^ ^ L ‘ lncntar Y inipression - as ti sed on 4 certa j« carrier, many ot' which iray be ui 

™ bri,n ** impíttpiawd by siach =in cíetnenr.irv impr^ioh.m pieti.re imy 

iielp ytíu to undemaiad whai [ mean. 
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The birle cltúIcts pimy be ibe •. arnera I will rail ibern ■ 4 'rer ciirners* iftfu-y are rcut 
chaíged with .m impresión and «imprrgiiated carne rv if „tii elemcTUary impremí un is 
hxrd üti dlfin I nurk tbn_- impregna! ed carricrs wilb a littlc dot múde of ihc ciarle. 
Whatthesc ornen rn.iy be I shal] kave open for the inoinent. In the tbird step of (he 
[hraiy I wili try m give them i phyMt l| \ignifk -mct. Let lis Janane that sueh a carrier 
mi ible ni tifry tbrevtr lls impregnación bu! uní y iluririg .1 cemín mué and decayó 
.ifrcj tirite* 1 ic> ,i trt’e carnet. Every itnprtiúon imprrgnatcs many su di carnero henee 
ca¡a be treated ,1^ an niscriibk- En í$nt. we wouíd obiain cxactly the samé cquation 
as betore exeept thac instad of the forgctbiig-CQeflicieiii \ vvc ha ve now in che fbr- 
mub che awsagp lífetíme x qf such 1 carrier. 

T 

N - N D 8 T (3) 

The reboño betwccit ?v amd i u sunple.Tlie tile time is the reciproca! of the forgettíng- 
coeffident. 



With úk bclp of the^t" ■ arrie r ií h uoi\v easy lo picture the exaniinaliois proccss 
¿kxrikd just anm. Diantig sueh in examiPüitioii aíl carriers are scanned ai ni where an 
iniprepjured urner is fuimd ^ ñupregnation 3^ n .msmitced u> a frcc une. C .ertainly, 
sueh ¿ trar^roission-proccss docs iiot deslroy an inipregriated carrier - it otily tranMiiits 
30 ímprusMon lo ancéier one + as figuré 4 iHuítratcs by sis arrows. 
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Fsi'.uti 4. Constituís ,irid untorni ióü& tniurrusMon of eíetóCoUry LtY l pr^i í?■ 1 ^ n- ^ L ,irr 

1 ttananL^itm which takw place during an examinaron can be mide consciaudy 

or unconscioudy (í'j. It is e.idly sren ihat hiílIi a process wovld keep sume ítem'. 
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n\ r h¡r mémory .cvcn iíearh earrier ha* imh a íinitc tifbüme.To formídate this pnxe- 
ditre iri matheimtkaJ cermn wf ha ve to make at ±m st tJPsl - mmi simple tssunipéúfl 
can make and ihm compare che result wich i fie übcrvcd latís. k i% ceruittfy obviüus 
chai the tntEimty oí such a transmisión will be proporciona] to the nmnba N of 
miprepTriattd earriers. On cht- nther hand, che crantnn^ion can only be succes&ñiil íí¿ 
sütíirient immbiT oí r'ree l arríers are .ivailablc r- *r ohuínmg ihe jmprrMinrts. Theitíbr?. 
]cl us ¡i^uaic chai ihc effieicney tif íHb transmisión i\ pioportiorud to the ntunbíT et 
[HT| free earriers (\ ,-jVj, | 

T¡Lé number oí efficient tramimsrí.m.s per ume-unit can be defined now jü 

uN{N, r N) ffl 

vvherr p is a eertain proporíioiiahty-rüeffiocnt nmi.nning the efftdcncy-corffidcm T) 
oí such transmisión and v. the freqtiency oftbr scanidítg-prora*. Tht entre proccw 
oi iorgctting and mertlürizing can now be determined hy the following EommU 

t i isr 

- XN + Í *N{N 0 -N) {6J 

the firm negative parí e>í the ngbr. side der ribes the forgetttflg’pioct» and thf 
secund posiiive part che meiimrkatioii-process Tfiis equatrotl, too. can casdty he ichtd 
and H one calla n - N/ jV m the relative amount of reniemtkrcd ítems and K‘ = N„ [i thr 
»memonzadon^one ubtaim the fbíh>wmg formula 


K 


-U 


PJ 


í"h] | (t is interod^ lo i« that this formula docsn't íwcome reto, ewn when tlic ttnc f 
íj° es ro mtoiry. T hete .> always a fmite mnainder of son» ítems in the memotv and ú 
.lepends only on the ntio ^ the itvo magmtudcs K. the meniorjMtion.añd K the for 
M. üng-ccK'tíicient - or ihe *decay-ennstant*, which wnuld be the peoprnum: for 
i i>„ '' KJ , 1 t PlÍe f * Ü ¡1 VP üt}l ^tit:al umtrj with theit fmiie Jitetmn: ol 

fonction iiMbe * ’V LJ - 1 ° [ renl ’ , lltitr ** ^ ar !í L '’ sinall, or zem This hehavior oí the 
tbrúetoj !" f. l l Pefe í ,Ut tíim P ann B " ^ ÍEl1 a measured corve, r. K -, wñh the 
nl ^ jhl v' '! tbbjl ’í 5hjUs ] ™npured both eonstanh iT>.) involved m the íor 

a l r f t ° n l : ,rtlm ' 1 ol ' G ““ fe»' HbbLnjshaus' curve, in Sthh 

tunction is comparcd with Ebbinghaus 1 eurve. 



F'V(.'*|: 5. Cendró™ t HTArrfl 


i' h lutieurm. Jcconltrijn (« c^uanou (7), 


- gtfiiessen Etbinoheus 

- ytrtchntt nach Sitias Jt 
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Boch nm vcry José to each «ither, wiih an ave rige deviación oí ñvc pencenL 

A result whkb was not übtainabLc with ihe íütgfftting-theory alone — even witb sis 
ermorr pjnmrtcrs - l^iii now bu dbtaíucd with this simple assumplkm oí 
sion j lid introducción of emiv ewl> pararueters. I woul á ven tu re 10 say t ha C che pícente 
i- jPLThaps ñor absolutcly wrong, Perhap% you ,tre interested Ln the order of magnitutk 
¡rt' thi.se luo lu juran tí: b rhe mcniorizarian and X the dcí ay-constante I fbund 

k - 2755 per day 
X = 2,430 per day. 

In diher svntdb theavenge lifetime ofsuch a e.irrier is 1/2 43 Jays th-N is '5.412 days 
nr jfcout 3,ñx I" 1 sevondv I ,it,er on this figure will be an miportant ckic, when l am 
¡Ming í-i> intcTpn:t diese carHers by -i mejtiingful physical p tei une. 

Miv I inviie v , i >lb now io fnllmv me through ícmie psychological eonsequences we 
•ib'.jin by dhaissing the theemrricaJ memory-curve. 3 mentí otied brfbre tlut even fot 
inftnitcliy long waiting limes the niimbcr of remembered ítems stays un -l certain 
renmrtdet. Tlus remiender we can casiIv compute direedy fn«n formula (7} t letting t 
gü EDmfmicy One obtaim 


H 




K - X 
X 


1 

K/X 


<B) 


I c jiI fr A the mmiemhrancr*, expitssed m fractions oí rbe jmount ofimpressionn orig- 
iíulíy rece i ved. ln the following figure 1 plotted this rertlembrancc as a íunction oí die 
raíio of the two constan ts + definí ng the whole pnu ess, the r-itsc* oí the memorización b 
Jnd chu dccay-constant X. 


£1 ■*] 



1 1CL m <. Rfl»mbran-: É asfum-tion of th*- mcmowtion and dfeay-cOTisiMi. 


^ U>iig che memorizatíon is ümalier iban the decay ^corista nt (lí/Xsl) we has e no 
frmtnibranee ofa certain evem.The mcniorizatiuti is too weak. As soon na the niein 
orizatirm breóme more intense than the de. ay-constant, the remembra.^ jump* up, 

Utcr on vi ith incmasing K/X becomes tlüSS-er and Haiier. It never ruchen the valué 
nieaning ICHt.^ remembratice ot aJI details ol a cerrain eveiit íe sieep síatt 
i"5pHci thax only .t ¡JidnK increased memnri | zaiion r^sulrn in a rnuch lu^htT itmcm °» 
l'nucs. í\'rhjps it rxpijins [Íil‘ Lrgc vji í.uious ¡n tiic succtss ni p°P’|' v " k1s ' 1,1 L lltL< ’’ 
only ilightíy düíercnt.A higíi percetitagc of ronembrant e B tbfficult to oWam. A 
^oiEOsbrance of 70-80% imphes intense memorización kmr to hve times a 
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inut h ,i\ ¡t üíu.il.Th«c (acta, dirvctly obüiiicd b> ibf theory, fecm cti comipond to 
our ieeling (W suth ilimp. 

'X-f can obfcjin 'imic other psychologicaí cflccts ií ivt pay attcnimn to dw nicinnn- 
™ íon or ^'WiBission tunctMHi alone thc posítivc member m the difterciiml equanrai 

Vi - (iMW 0 -JV) pj 

\i wv put ¡uta this ecuación (he solución for .V (formula 7) and nurmaltze again to the 
iumncj wt übtain .4 íuiiction n‘prcscntiti|¡ thc number oí transmuiiom ■peróme- 
tinrt as ;i function of time, ¡n figúre 7 I pkmed Om fimrtinn ñn d^rent punten 


Tm 


ti 



FltíU1H 7 ‘ Thí ÍMFlL-CicifS Crl TTKTTKfTIEjdeill 


[I2IJ 


rdiitively small ni j„ n f k/> riLf?ní psyi“ht>Iog»itaDy? Let tis fnJLnv i curve with 

«... « " l ™ «A .. c,|„.d.. 

hour^and óecrüjscs afte™irH r* ^ 3K ltUKIniuni - 3r about ^ fíx ? dm is after abotft 
hoppeocd bert. Avsun'tc y t}u Uc ! mr 8** Y üu «ampie ofwfc 

the nfrivers. Hl 1 c illc^-í w 1M % niorning anj kid Jti jrgummt wkch oü 

.liir^r leaving the bus, but \ Y ° U olírcí Ífcilíl mamey Vbu were j bu upt 

whole affair. lí'vou louk un k / "'] to ^ otir °® Ct ' hdped ywu to forget about th 
sjri ^]" jí lii mean vitóle iht intcn^^^r W "^ ^ ntJ lJlJt tíie micxnjoriaadon as srill ver 
3n y° lLr imconaciousness unnJ íi° mt ' ril °r¡zatioii oí this. event inevitablv irtcrras*: 
>™ becomc of ^ ** after "™» - «x or etght hours latt, 

tl'inkingof the very j, 0 od nampe rh' riuil, ^ >r ' zac '° l| -pri>ce.iis r You start woiryiflg Jrii 
the wholr evt>qt 7hjs effi* i' 11 ' tt ’ u 1 t.iJI him. But afeer a week or su.w' 
floW5 -ireedy fit>m th.Ml™ wdl-fcnmvn as .aftmSkt. a« 

Tht-re Jre j Jo[ üf - th< , r T enai “’umptiora. 

I*in 1 íkjnrlikc tu brithcr yoiTwitli t?, ro psyt hologícal phenomeua 

11 sj oí rombined decay ,i„d trans.ni • ■■ in,ÍM ^ 1 ^ svould hice to show vou dut tlii 1 

mmí ^ 1 ° n ts ^ applit abtf £tl the ptocJvídb*™- 
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ttúii. Ie is only nccessary to introduce ene simple and relativcly rcasonable assumptbn; 
n.mitJy., (hat che seosory receptora can abo be incaled as eamers. Tbey must be able to 
[r.msnnt ihtnr íutprcgiumn lo tbe carriers of the memory and imist luve a muda 
shoitcr litctLine (lian chtir long-temi hrutherx uf the meiuory, ] bis .isMiEiipnon ^ nec- 
fí^n 1 tú keep thcm always recepdvc tur new iiuoming impnessions. 

Ifwe estime the mean híétimc of thesc sbont-tettn corriera co l>e about U'V 1 sec- 
u:i.ds r then. I cbink, vcc can explaLn íhc procer of sensatiun. Let me cali ilus cype of 
iniecs f .Lnd the nther 7 witb Üieíf lopg Iiletime of 3.5* seconds, belnn^ing to 
lIií tncimity. Thcn wc can describe an experknce aboui as ibllows; the sense organ% 
imprégnale the camcr* T^» whk'h tranmiiK consdnLmh or unconsciously their impreg¬ 
nad™ iitimediaieJy to che carriel 7\. Now starlv the oíd gome of bammission 
brtweeri cjrnm of che type J 2 only, We exelude transmiaiün^ irom 1\, to T, as wcll as 
reverse trinsmiHKions froin 7\ lo Y', figure H illumrares what I anl tryittg 10 expíain. j 1122 ] 



0 


© r 2 A 2 r 2 

VZT ¿ 

Xt>Z 2 


Nuvíhi K Schcnic yf tratunkksaLan Ípmm impregnared thort (¿fin 
l jjtiítv ! tf> long-term carriln !_■ offclm meirKify- 


tifie can rsuke use ot diese mnstiussions to describe in .1 very ti«n nal way ditTercnt 
pbenomena. The conscious obscrvati.m or rhc eonsciou& cxpcrience of an cvent may 

1 tnmmúúnn fórmula lilce thi> 



irn 



(10b) 


Only jí j <ng¡Tt^ti(!ii 1 wil) pive yon ,1 lisr of olh« possiblc tmiímissions ¡md their 


7\> — v — T, -» C -» T, halluciiiition 
'J',-»!!-*!,-* C — T, tlday-experience 






(H) 

( 12 ) 

(13) 

(H) 









CTHíflNCtiCS i * 4 ? 


Ifehc Cfattsmission-t haí n (14} i*, producid very quickly, mv id one tcnth oía serond, 
wc hav-f tht- wdl-knowti exptrieiu'e píche *déja-vLn uhecher j rrairsmúsjflrt stetns 
irorn T s or T 2 . 


I devdopcd this moer or less phcnomenologiraJ theory lo such ,m eximí tfut il now 


bccomcs nécessary en give it a more pliysicaJ íiuiiidjiion. Leí me recaí] which phe- 
nomcnological ideas I introducid: 

], The elenieuury impressíon 
2, The carrier of che etcmemary impmsion 
[fí 1| 3. The decay oíthese carrieis | 

4. The nlcmorizaiiúti as a powcr 

5. I he transmisión as .i procer 
(». The tr,insmÍ£sÍDii as a Srelection. 

Er would be of súme advaneare to explaiti jome nf thcw ideas troin a phydcal po intuí 
view. Fortuna tdy h ii seems posible to explain che peculiar hetuvinr oí thc carriel Ln 
quan'tuii^uüechíiTiied terrm. Lce me therefore desi. nbe lt> yoü in a very shan irview 
rhnse quantum meehankal statcnicim vvhich are nccessaiy to imderscand die prmñpd 
ideas used here, 


Every munjsíatc oí maiier - jfc may be A nucleus oían acomban cxrited oriüuzd 
mnJcc uEe. or ni molécule compJex - ¡s considerad to ha ve a certa iti ciíergy-levt] E r 
vvhich guaran te es \is stabiliiy, The most inipnrtant principie oí quantum méchame* 
States that these eneqgy-kwl; do uot change ccrntinuotidy, bul chai such a max&m 
e.g.., L nloleculc-compiex, is only capable of discrece valúes ofenogy £,. E y ... - 
otli vr ene r^y- valúes are ¡tnpossiblc, 

E hr cner^y i* quantized th.n meara a ihangc írom ooe sute E¡ to tfoe tiras 
scau- /- |M is onJy posufale ifa fittile amount of cncrav Mi- li , E is contri bund- 
* nd F ^tirc 9 shows perhap* thU situation* ‘ 






Hira ^-J M.rrortatt.ioi 


nuiter 3 u reitr vnrtr^v|írvph 
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Fu;t me I". Subilsry qfa mLCTCiscatc fii tfujtmletd by i«i Éiici^j-thffílwld t"r. 

Ir previrnfi írs this .iv ,m automadr btcskdowu üt che energy level J:This picture is 
similar to that oía stone in oiie vaUey, wilidi i* unible lo i-ill spontaneously in i üeeper 
adjaccnt vallcy. In ckssica] mechante? tliis stone is absoltitely subte- ln quantum 
medíame* no ¿bsolutely slahtc sute «dsts. It is only a rnatter of waitirtg time *ome- 
times vwv long, sonieinnes very short — unÉ the lower i $ spoiitanenudy icnhed 

ibis rffcct is citUtfd minnd-efJkt* and describes in ibis way a very impereeptua! pm- 
■psi I he ndkuictivc dccay is the usual exampte fox fhese procrees. 

Accniding 10 Sehioedtnger this mean waiting-iinie t or avertgc híettme oí tbts State, 
ctehnes the degjrc of stabiliry ofauy microstate. it is vtrongfcy depende nt upen the alti 
tinte ofdie cnergy-dam whirh hoJds the itatt in it» pseudo-ttablc pwitton. h í- r the 
Jltitudc ofthis datn {in Figure Wh li { - E 3 - EJ? Quantum medíanles gives an expires 
moh for tlie rehtmM between and Che lite time nt the correspofiding State 

E 

z 


Inthjs formula t is an atomk constan t oí thc otdeF oí magrütude oí \0 U sccoiuK 7 
the aboLutt temperatnre and k Bolumanns consta n£ (fe“ 1-38 x H 1 1 crg/degnee). 

An eiMembJe oí X partides, which have the same altitudc of these energy-dams^Lnd 
11 1 eicJone: the same mean liíétime, follows the wcll-known law ot decay 


íhis h cxactly the diffcmutd cquatio» (3) we used bcfnre and deser ibes the ueg^cive 
F-trt of the foTKcnmg-pRxc^. Filis analogy g*ve me the idea to apply ibe quantum 
theory oftuicnistatcs io the carnet*. Ir rcmains to be seen whether or noi t ir* e ue 
nuf3i givt a nieaiiingful psycbologicah bioiogicaL ¿md physic-Ll picture. 

Fhe idea. of ifitroducing quantum mediantes into bioh^gy is tiot new. It vVOr H 
^0 m ynieti.s. where the genes, the carnets of hetedity, are e^pbin - d as quanuml 
st “^ of cotnplex modules. The physical ptctwfl of the eatriéis oí the clenientary 
impncssiniv ^vouid he abone the same ;* that of the genes, Ttins, E cailed the camers or 


[1551 










craER^erics i*49 



iob 

che mrmory to srress [lie uialogy berween rbose partida. Whj[ f caüed 

‘impregmhnn* oí su ch urrim tttttm upw - Erjusbted hito the kngujge ofquuitu-n 
méchame* ■ litciují fhitn .1 lower eiUTgy-lcvel 10 4 bi^her ieweL Decay is rhcnjusE(Íie 
opptrátr procese atad menú foigcttiiig. W'hai such j molcrulc does. ifn chinga finun 
011 e energy-stttc to aiiüther is nm ejwiJy Accoiding to Sdmmhngcr one b* i* 

■ myniv thai such a mnkcule fus 4 wry highly orjpnized structure, Uks Jn Jpefkxk 
í rystaJ. T’hcn such a crytoJ is sf.jble iit difterent pit ado-iMJtTOpic arnngcniciLti ofits 
atortisi. Each ot thesc Jfrjri^emeüts h.*s j diffemit cnctgy-lewJ, the molccijc íu\\ 
míM * oí the tíme i]] the most stjblc- one 

iWh-ips rmiii arjoduT poinr oí vi™ thu - l( U üt rtoihingi prinripk of quantum 
Jin 1. í.ujiis. aJ-so (iis mto tlie ncuiophyHoJo^ical pktutv: the ncrw fihrt's arr nuh qpi- 
K of .l 01 muJicng deasiom. 1 he rcif iicurap hysuilogk.il ar phyiiochemicat proteo ! 
-i]¡i \mi .1 i l tu cxpkijj, buc with this mkfuphyskií pkluir in limad iat t'JD ddxm¿tK 
s^hhl ut kt pn.>pcE tit% oí these carriers. First oí .ill ii is posqbJc 10 compute íht- euergy 
v ’ r * lL ' hwlds it during the uaiung time in íls higher eneryy- 

nn]s to ust formula (I.SJ, vvhkh canabínea the enerw-threihojd vnth the 

ni¿ [ ltnCl ÍÍJf f tmiL>is ™«>y lht " «míe as the mean hfctimt ofihe c*«- 

now ¡t frotas our | previous consíderatioiis, Jt was 35x10* secomh tbr the 
[on^-term camcn of ihe inemory, 

The whole procra opérate* it body temperatura, dut o 
T = 273.2 + 36,6 = 3 H> & K. 

o.:”h T P, r U4k ‘ S JM 6 r ilHt 15 Jfr kn " w " anJ by simple mathetnatral operar» 

otK h,líís Í!,r fbe cnergy-thteshold E, 

n 1 eV ( 17 ) 

krnnv ’ihn. l / ‘ 11 ” U yinl lü ^ k ' ll "'gurí- y you s«H sce A-* 

verv ¡«iDomn^t r ' 1 7 h * but not Y* 1 r( ’c AHerenec E> t„ wbi(h pb» » 

E,, so K j s pjjgjjL] 111,1 , lS '' ,I1lLt ™ taCc «njump iw an energy-tíurshoíd like hr' 
ovér the h¿, rj.n.shSd E " ^ jump ¡fe lowcr p«ÍM- 

sucK ,in cfFect n, U st \ v nmlh I IB ‘"’^gnated valué E-, lint the protwbiltty fcr 
ípomaneous impnan.it i ( , „ whieh -r^ ' regUkí ™ 1 ‘ WhaE K thc mnnjog ot'such a 
sm * a «ff-mipní-mñon i* ^L-íved - 3 reípjJar S(W«e 


or e^pcriunce ,it -Jí- Ir k'-fcn ^ 


^-■= “ ““ h ” * 
Von Fotn™ k P ^ C ¿ - W l ]Zr m llU ' íÍTC3m ° f haUuC ™ don? 

tioris k'4n be cxnhimnf hv ir. llot í l yitt " SLJrc V 1 ' 1 I Muk dreairis .md haOuciiia- 

ior ballürimtkm die fonnuli"^ 111 ^ 1 " 11 '' ° n ^ J ^ 01 tlre;imíi 1 suggesied formula {12} aflJ 


^ í 


7’, 


TI,» ^ ^ ^ ^ 

tm very nei^hborhüod nf the 


(13) 



KÍoudy rr,T.iisi 1 |j[f l ..j _ _ ^ 

the ftaiBmission-chami d 0 f J.,,'"" tJorn “° d |5Í 'he vensoty recqrtors T, or fcd inm 
immcdinely comciouiíy tT-.jnsii.irr^T rCC p tt,rs to Ae nttmory^rimcrs, and is dif" 
expenenee ot'thc otíter’ WOr y e l ^ .' l '' \ c nlem °ry again, One ha* the téelinfi ‘ifin 
1 don t know whethrr this x ,,i in . U ' e ” üfc P r °cc*í was ,i kind ot'a short cireuit 
r mdoni sedí-impregnaaons are pedían? 7 "*^ 1C " r wfun J i ' 1 ( decide ~ but these 
Id'-.LS, invcnthin*. endiely »ew K n.* r ^ UC t0 !fcOJ,K ' pbenomena, e.g., uigenious 
rhe-y ,-.,'1 k»d to disturbanct ‘5 iCr],,. W^^ehes. ind theories. On the oAer huid. 

¡r "r not he.ihhy ,,'innidi to (¡. l '' 1 ' 111 k iI[ ler t0t -’ wealt to mske something ot>* of 

lriRV thesC P^-uharirie* away ,,, J forget ibott them. h 
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dfpcncl' | enmriy o» tbc personality whethcr che individua] hiten* to cheí*e muer ps?) 
observadora ^ -i whisper of good or ev¡] dcmoiis. ! luven't .my idea how we con Id 
mí asure the influente oí tlns síff-nnpregin^BQTJ, The only thing S eolild do was to 
aíuike reasünéle assiimptíons abuut the nrity oi sucb rvcnts, Since the waiting time 
íl'-t the fx;ml.ir dei ;ly t* Lii dií tange ot oñe day. I assumed the waiting time tur such ,i 
sr&f-impnrgnjtinu tobe tu the range nf ten huiiun lifedmes, thal i* Abone 1U : soconds. 

Usiug formula ¡ 5 agún, onc obtains tbr tbc energy-threshold £,-E 1 ahout L-8 elec 
tíon-volts Now we .ai l' able rn draw .l complete pie ture oí the energs--leveis of the 
Lirriertifl tbc tange tif ou r nicercM. l“he followLng grciph does it.Ybu che energy 
clbneihxdd as súll not ucircisomibly high, m sptte of the very sm.il] proba biüty ofsuch ±n 
rvent, 





WiJláiieh | hete is ADtnetking chai interese* me j gpod deal here You know the ordinary 
■ bsskal physk* vv hete rhe quantum quanbey cornea iu by baving a rertain groujid noise 
which ÍS EÍOt ZCÍU .md the dciisiry per degree of freedoi n of the syxtem rqneseius i 
qiuntwn cunsuint. I want to point cuu that in a sysfcm ni that sort you :dso get disjoint- 
í^that is r you ge? jumping bccause the rapdutn inotimi is criough. Hiere is a chance, 

™n chougb it ii very sHgbt, tb.it the rail of that distribución will enablc yon to gct over 
bilí ifyou gn out fiar enmigh. |n the presei ne of background noise.even withcmt any 
'rfciMc quantum theory, one can wich a | eeri.un hmte chance get over any Mi »" ILLjt ' ¡I2B| 
ter hwv big.The probabiüty is ihere and is suinmed up in tliat cotistant distribución, 
^'henew herr we go back to principies of fundamenLal quantum theory. 

fucRítim: Thac ih a very iniportant remark, becauve it shows tb.it in any svsteui 
oí this syrt - cven ifit is not constmeted according to ibis fundamental quantum the- 
ütcdeal sehvme - onc can expeec some tioisc-Faetors- In »ur case too it w puissn e to 
<T«k about a eertain noisedcvcl, if wc consider thesc randnm self-impregnación*. It is 
[ ^pfc id compute the pmbability for such an event. Lct us suppose a number oí Z 
fmm ¡lite involved iu che gante. Z/x. mt'tm per second become «If-impregnólo . w kii 
T & tbe waidng-onlc íbr sdí-impregnatton. The total number ot se í-mjpregn.icüt 
/ we obtaín by multiplying the muiiber of scJf-imprcgnalíons per seeutid wjiíi 










CTáEftNiflCí FÍO 


[129] 


[liq 


the ti e n c l oí duratioQ oí an imprcgnated sute- f h.u i> the ÜFctm» t,, oí the mrrtMfy- 
carricrs. Tbus 


z - ■ z í 




It we express now rhe rwn waiting limes 7\/r ixivoivcd in the eqiudott jb^ t 1 i ti terms 
iL c cuding to formuEa (15), nnc obtain?. tor rhc topl mimher oí self-miprti£n;*tod üpíjit' 


n 3 -F . 2 r._ i -E 1 


z s « Zt 


kj 


tr 


(tí) 

Sílkx Z]^ the total niutfhtT of menw, the ombabilics iü meet jl self-mspmiJLited jmiu 
bicornes 


Z 

í 

y, ^ - e- 




* * - V W 

1 be energy-djffereiií c in the ¿-ítim tion ¡s imtieatcd as 7: ]ti figure Fl.lt Ls jji impur- 
tar3t magnitud?, showing the amount or' rnergy used or Jdiwted rvciy tíme i íttf* 
breóme*. íinpregiiated or free, With the exprcssiúii ínr iht probability o-fa wli-ampre^- 
tion ocie c.m go trato every commuriieatioii-theory jeiJ un ire.it ¡t an expresión 
íc \ r rhe «wiKc-level ufan míormatíon-sounre K-rhaps tiu- wholc rhmc describes a kind 

oí «mental noisr-i, 

I ’Aould lake lo draw yout dttemion to ¡he face chai our expressiom tbr wátidog tim# 
j 1 .^ * tTor ¡pY dependent tm leraiperature ■ increasjng tempemure deseases th* 

líL.ntnc oí .tía impregnaron, ín othet words p increasin« tempera ture increpes tht 
aecay-constant. | 

SllKL ' 1,1 thesc PWCésses opérate ar body tempera ture. an ííutow ofthe bodvtc*- 
prramn- dunng lever should Jlfrvt the deray-rt.nstant.To ehcck thc eider oí nujpii- 
*" 15 1 «>mputcd ¡rom formula (I S) rhe r.nc nt chaiw of thc Jcc^-eun- 

with nspttt to its original valué j t reblar temperarme <jf36-6'' C. Usinj; iHíOT- 
V 3 ' [ lvl , n 1e propendes of the mtm, I obuijjcd the rrtult éowa iti d pi re 12. 

" mi' ipm, * rlu- dccay-constim at any tcntpersmn:, but expressei ific 

it^ 1 " * l „ memoriíatioit-process. and lum- it iffect che 

we detived th" ^ ril3L r3u ; «iswier ímmedútdy ifwe go back to tliat point where 
JTo™í, 1 ílÍT" CC 1,1 Chl ' —of thc rmo K,/, Huí fmK.mr. ¡s 
iluTctW - r i" ' " " lLrc,tStV í5Í t}k ' decay-L‘[iiistjnt X would lowcr ihe ratin kA 

^-^l '-'H-wtnbrtnce n..That b ^ m.c for reh.ivdy «nJ 

K/>, larp-t diTnw^ '"‘"n' 11 ' rh ‘ U wh ' 1 ^' ^membiiancé ts kept .ilive by valuciof 

comSftÍTrZ» 7/ ™ ]y haí5ÍM1 thaC h > ™ meter.. vdee nt thc <te^ 

Xr^Jbr^" u "’" ,!lL ‘ r * han «h-n aL a cerra,,, nmc thc 

could lose tbe han,i- ^ Ln \\ That vvoLild be a hombly datigL-tous etfeet. One 

such observátions.Thc ^ t^'' >W '****■ oí / ni iametable evcim. Bm w-e rarcly mate 
íc\-er, musí be that ; rirr . L / %íyit 01 ^he F.jli th;jc we don ! lose our memory dtn^S 
coiBiaut. In such a ease Jl3 f mC3rjíatifln compénsate? k>r a 11 memuing (ififay- 

eomtatit would inctease \fth -* K " Woul ^ r *™ain comtant, however; che dopay- 

of tbe memori¿iion Jm rh ™ thlC curvc IEi í2 P ve * ™ cll > r tllL - 
uncomdoüs.nemonzáW^^r^ 1MCm ° ri ^ tl0n can be observed, especially [f 
inrre»sed tempera tu re the Dati^iV^ ^ ^ at:r Wíl ^ " fcn inemsed dccay-jCOftituK^ith 
bmin: the patient becornes dAu ^ J ConsíClol,s memoriaation i 11 ¿El par& ofdtf 

Coiistam wicli the tcniBmhih 1 < his. i, n [ ic oiher hand^ this eoimecíiou oí the dít'ay - 
PÉCatlTO ^ quite useñi!, Assutne thal m thc ^ 
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Fiiii.-p 3 12. Rátc sáfi-h-Mige rtíthe deciy ^ ^it^lüiii with inCtWi^ bady-remperarurc 

neightiürhciÉxi oí" two ^gul^r psíudo-iünmorphic st.a l us 4?t nimif tberc are % t ■ IL üthcr 
p&¿¡A$ cnergy-states. wuh mi i y a slighdy higficr cno^y-Ltircshuld-l ben a¡i 3 m P Ct "g 
lutcd molccule rtmaiiis much longer lis this mi^-iwpregíWíc^ statc than in the regular 
<W*L IF in a certain arca such niis-irnpregnaied are acamuiljtüd, íhvu infor- 

nutkún ss ^tored huí mu .iv.i slabk. bctauJt r no irá n si mplón i%in cakc pI ¡m l 1 lor the lack 
'■'l fae rnoJ ecules m this aíra. The wholc anea ís blockcd. A fever-lhcrapy 1 nakf^ the 
Iwtak-íkíwn to the regular encrgy-level tnorc probable. Fhe blocked arca beemnes free 
¿pin for nw 1 mprogiL Litio ns and transiníssions Fhe paocut is <ibEe to remember aj^iin. 
iVrtiaps a shock-tttatmeni wíll have thc same tesult. 

Ktiitj Coüld I ask a question? I am troubkd by one thingJr ^eems to me thai you 
giving ijuaniitaqvr valúes Sicre not m rnemory but 10 di-'iuitfbilify oí rnemory data, 
wbich b not the same thing 

Vmn Fotksn n: I am sorry. \ did not understand your questidii.What do you meam 
Kubje: Ynu .trc quancify tiig thc aece«ibiiity of stored tracers, not thc nibiticy ot thc 
Lcncml ncm>u5 sysiein to record organizcd impresskms; betáuse you are using as your 
ir] díK thc rale at Which we fifjgrK as yon £ aJIcd it- Fbc rute oí torgctling measures 011 y 
tliL i availability factor. 

Vi in Fotít^iEH: You are perketly rigSu. This theory deais only with avaií.ililc iteim, 
bxiust k IS theri possible to trompare thcoretical statcments with experimental resnlt*. 

3 tvould not hesitare | 10 extend this cheory to the unavailable Ítems aka bul l don 1 [■>■] 
' ec at| >‘ ^ay lo prove u. 

^ rjfl l E -; Blj yo ti want discusión al eIils poim? 

McCuuoch: I think wr beriet go ahead and fínkh becausc 1 Mdt to gct two or 
«Juanhties out he re before w, 

Vo^ Füersi£ B ¡ I would like en display some ñgures, which can be compared wicii 
kntKvn ncurolügical data. 
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CYKERfMtTICS IÍ4Í 


First of afl tt ls posible cili j£¡vc lía- r-tsi■ i braveen iftc miruber of long-terai timen 
/' ?n bdoiip¡mg ro the hrain and the lunnber ot ^hürí-trrm t airar-. 7 -, whieh n¡t iJcn- 
ticil with tbe eícmenjaxy semory recepiors. 

£ )itc oblaim this ritió directly fhiin the follovimg diíFerential rqmtjon; 




T 




¡211 


vJluJi mci i píy sutes that the te ofi h.inge ofthe numbeT /!■, oflong-rerm cifrien of 
tlu j type / . i* oqual t¿) the mimbur oFmeonnitg impressions per seeojid tunsmirted by 
ihv sensory receptor i' . miiius tía .immitu nt decay ofthe kstig-ierm ¿afrieis In tk 
w.nv oí cquilibritmi ihc race QiVhange must be zeru.Thu* eqiiation ¡ 21 ) bcrumes lew. 
Sliicc the decay-eonstant is the reciproca! oí the lite ti me. onr can writc: 


2 = 

/ T ! 


( 22 ) 


lk.i[h tina L -camiancs we krunv, t : . w.is ofihc arder of li<" seconds and T¡ of the undtr 
o\ 10 . rheretbrc tlie rabo iictwcen the two arria renes musí be ar íeast oí the order 
oí tO - 




ífí 


(23) 


MeCur hkk: Befare yon go on, may I point out ibat trotn wlur & known ofneu- 
manatütny you can guev* yoiur input gncmp J£, a* oídle order of W 7 

^” n Foosut. I dldn t kinnv th;u But tbis figure jzives then itmnediau-Jv ihe mnubrr 
oí ji leasi IH N meiíiory-Mmert. 

Mí í üía.ticH’ Do you think thai is high? 

\on Eiu\i\ Nó, you ]iave a lumdred ínillíoii rock and canes, You hivc, hcnwwt,-fflily 
a LinNiem libres léading ufFfram them. 

Mi.Cbi.incHj A miUitm per eyc ¿nd a niUJion for the ivu ofthe body, 3 x U) B , 
on FotRsrts. Fhis fipne of tO 7 sttmúty mdptom t méítm me a grc*t deal. because 
f. 0 * 4 nVt ' VV í tllollt !LlrtÍK ‘ r ;lB5um P tioní directly fn.nu the tht'nry. J. N^un' 
.1 i_ \ T r '. KL " 1,,x1iim1 ail1t,ullt of sensory receptor-, distributcd nver the curiare oí 

Ír,., M Vt ' '’L^ ?*?*& wouW b < «n*cl« S .bc t au« inübmBtk»n rfd<« 

fércncut' ■ "í ' ,t ' ackl ' 11J ' vIt ' li tí !:d - Lt c «k- show you that, Rtmttnber che fint díf- 

equSl IZñT ^ mcraoriaci™ pn^c ñ ^ 

tiplviuti rli - i. f ^ i ’ ''' " S e H liaíl “ ,] ta| í« itn iiiimcdutrly a phyúcal mcjuinjí bv inut- 
u Wlt!l F the “ lüunt of t ,KT¿ uUcvcrv ti» tochas, 
tÍír r Wlth ail ™P^ lí *n. Equatíon number (6) hecoma then a pg^r-bdanct ' 

¡,íeN ) lt 

— ’-MeN) + e(tN)[(eN 0 )-(eN)] (24) 

iu ciu^ pj&cra¡ tílL nOI,K J1L,r ^ ancf ( e \) »the ¡ni ti al valué ot'the total rner^y utvoíved 

obeained b a!r Whai í "itlilT' l >y ^ US<?d P rrvluu ' Iv ' thc r¿s '! l ‘ 

deíincó physidJ con^tam: 


meinonzabon, becomcs ntitv j w-ctl- 


,vN 


Pf = 


/ ü\ ^ 

’ hr) ítlE > 

In ibis ínrmub agairi, v tü t-hr- f 

tr msformabon h £ fhe Hnonm' e 4 Ut »<-y of rhe scannuig ptocess, ti ibe eifieieney i 

n ° Ura ofen ^ uectssary for the impregmáon oí une n.olt 
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rule jciil \. the inimbcr oí carricrs of the cype T-. involved. í he finí terni oí che right 
hanchide nf thi: équamin aboye Ills che dimensión of che reciproca l oían actksn. Sincc 
vo: biois Thdl che Mnadrst quantity ot ¿n actiun given by Planck ü universal eon&Cant 
we can set up ¿n upper lismit ot the nuniber ±\‘ M according to the íollowing equu 


tiutu: 


thercfore 


£ 

VS~. 


& tí 


s 


JL 

v/r 


< 26 ) 


( 27 ) 


The twti valúes £ and tí are known.Thc Érequerley of the seanning-pioccss 1 asitmne co 
heoue tyelí per second. With these vducs 

v - 1 ser 1 
E “ IíH 2 eTK 
tí “ 10" 77 erg. sec 

ene obtains fhr che máximum vajue of JV ñ : 

j\, - 10 15 

T"h;tt should he che Urgest numfrer of camers typc ¡ 2 operadng on mutual transmis- 
sjóns. Ic miht be identic.il with the niínlbe? | X, we obtained beiore. Sirte? che ratio of 
Inng-term carnees and shori-cerm carricrs is giveti by the reciproca! of thrir time-con- 
«arrts .ind is Iff, che maximal .imotmt of scn&ory receptora haviug active eonneedon 
witls che tiiemorization gmup musí then he: 

= Z, 1ü- 7 ® \Cf <2B) 

Thut is nm too far awav íroni what you said befo re, espeeially \i you consider the fig¬ 
ure ]<Y 45 a máximum valué. 

Mí (-L i Lfx h; Woufd you sa% just tvS'ü more ihiiig> ssith respect co the íiiefgy require- 
mtnfsr Fitst, can che tota! amounc ofoiergy for the procer oí memorizing be com- 
puced" 

Vmn FoFUh iE r: Yes, it is pmsible to do so, 

MlCílujcm: Woutd you say hovv th.it comes out? 

V' W pofciiSTEit: CftiAErtly The ideáis ahnut as ibllows: Let\ go back to equation num- 
hoT [ 2-5 j which gu-es the pawer-balance ot' che total memorización process. U is possi- 
He to exteud chis cquatton with á positive temí wbich tabes i uto <ori.sideralinn the 
«Justarte tíoivol' mconmig informatinm. It is inieretting to see clut the \oLution oi this 
sww liifiemirial equatmn does not nm to infinity. even ti the ti rué goes tis inñnicy but 
appruaches a certaíu asymptodt valué. The povver required to keep this State stable is 
by the following formula: 


I 

W, = A.í — ■ —'“ A.c— ■ 

2 T x. T + 




-19 

1.5 x lü x 


U> 


10 


um 


2 ( 29 ) 
'2 M *í f l 

l 11 this (qiMQoi) I uKd thé identity Z,/T.,= /,/t, to obtaui more relíable valúes. The 
sicíord ilianguv the units ►eketron-volts^ in ü watt seconds*. Ií we rephee t i^-r sytn 
iheif numcricil vjIucs wc ubuin; 


( 30 ) 


I0-’ I»- 3 

ivhich gives abotit Itr- watts r 

^CuiiocHT Reniembering iliat the human brain is about 2.4 w-atts: this ¡s Icss titán 
^1 ofont! pereent. 
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Vitt FoERSTth: Líchsrr I coiicludc I woujd Jikr to yy sotneching Jbtiut die m 
which che enerpv may diísipatr whencvrr sucb 4 moJcrule breafa ócrnn Am^ng^ 
peb>r-HueckcJs theoiy of muletilla it 11 pmsibk ihj| tlm enrpgy disparo éúas a 
íürm °^ lcat or Ln iín efertíomagneítc radiaban-The- wjve-lenjíth of this radiarko is 
du cania ticallv gívtTi hy tile fimdamtmtal rehtiun 

k = 7 pt) 

f fiom which w( obtiin fot i. abom 28. [X>t angjtram uní ti. whiclt a i ln*e infiamJ 
r j líi.i cioit. 

Mí í 1 nl?í ir FíifNt- outrr rangei in vvhtch coupfiiig place brrvmn «uyiKic^ 
,illd sy bsirates agim tal] imo thc range ofour pforrin fnngr. 

| lhS ‘. v í cantlude DOW w¿rh j few more wonfe? I surred at fiiit Mtb an 

tntcoduction ofsi* more pr Ira phenomeiíí>higic 4 Í ¡d„ s: 

1 Flie elcmemary impresión. 

2. Tlie cairier oí thc eleTiient4íy impresión 

-*■ The decay of these canieti. 

4. The memorkation as pmver. 

F "bc trammiision as proteo 
^ J he transmission a* sclecbon, 

ohusibJeVlil' 111 - 13 ! 111 MlL ' L ^■ lJu ^ Jttcmpt it veenih eo be posible to pve rburofrhemi 
wouJd ^hdL % ^ tCIUrL ' ^ eAe ' ietm expirocd in j quantum mechaiucal 

k Uftcd energy-J^cl 0 f a Jfr ^ w 

moleode LOril ^ ts Otoíeeule, atable in dosc entTgy-kvck Perhaps j prolcin- 

í: 'ouind 

c [ 1(r ll( . Xf higijpp ni '‘ vSs,lr> (o U P slK h a nuilcoik ítoih tts ItwtrttiK tu 

but niy feii0M,'k'd í! t*Vtno ic-inr t” h ** ex P Jamcd ,n ncurological cernw-1 jui« orn; 

as sdectíoó - catinot bt- i i ° ^ T'* 1 a pJCture - FilM % «mi 6-thc traninudciri 
tro ni ihe ' h ' S R > d >« > m™. why do «r seta, 

and fonrec other thintrs ™ " intorniado1 ' t*>:uc. t]y th.it which we want»tcniembfi 
th« J ^oniy m,, rCSlCd !n?Y " 11 'viM tmdmtand th» wher, I ^ 

piciiine of ihe proccas' itsHK ^ lk . [llu [ be elemem ní rhis eumplicated procesa nut 5 
tryiny here to mikt- 1 i ^ |lu ll1í[LcB ^ m t’ompjrc cIlK wirh imthrmadct, i ^ 
oty of íuna ion5, ' L ‘ ^ ^ <sr ^' J: ' 13 E ^ c tión-problern bdoflg? to the dw- 

ma s.s/o.v 

‘" S1 ^ wcw ° ei ' 

° n 3 »umher ¡if lev-do thr rTl,,L ' lt ' cI( ‘ ar to Hs th.st \ve can deaJ with beh»«úr 

don. admltrtdly dealine witli *,*■¿Vi’'', and social. Cr. Rubíes f-resrnu 

truc Mftise, ansusctl Dr. Klüvet ro -... '!!, P n> ^ :, ^V retjtivdy ivith psyrhological m the 
pnibicnj.» r wuujd reafly f,h e te ■'” w ’ iVt ' Cin be EÍn to ialk ahout a píychok^icJ 
cni ot spcctrum. I Wou Id [,1:,. ^ ^ 1 ’; K , n0w ^ ■ 1rc coming H p from the utkr 
■*wuii]pti(>m of Dr. Von Fticrsu-r i H írT* 11 ? W f uil che foUuwing; onr of the basic 
<■• «i)nu. |n tlns gmup ¡ t hjnk w.- <h > ^ | h ' T ° tlltL ' iis is ^ai he ii dcaling with distre^ 
C, ° nm * tht ‘ Physical structaÍ^ t h l)l<i , exami ^ the n nutre of thai. I im not 

n ° r dlL ' ^onatíctd skilk, nor L(]t ini'ciimtv. hut sün- 
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ply .1 -Lmil: uti-ii doe^ chis ha\e to do with che experimenta] 1:34 l- Kliiver I tlunk, abuvc 
.líl pcopk* could ¿ve us ihe cxpoMCton, che perception, The elemems of percepción 
,i:J üíiearning ccrt.iinly do 11 ot have t hcüscrrte elemental quality which is he re pos 
t.¡l iíl’-J. M\ uwn youtb ÍDcludrd gradúate seminar work, over j ycar or so r with V 
IknaiíiTt .iih! experietice wich <. !l.:ark Hall on Learnitig nonsense syllables. Since 1924 
27 wt ha, ve cóüic to fecl thjt nonsense *y Hables .¡ni- a system of artefaecs. 

Mcr lístenme to Dr. Kubitx I think it vtül be Appirent that whatever stace oí readi- 
ness thr nervous system is i 11 during the embryonal State, cenan) ly ai che moment oí 
barth we on tnvoke the pkture. psychologiiMlly as wcll as physicstfly. wlneh Dr. Gerard 
pve M-. üfthc br.im riot .is a dead píecé of material in the pdldogicd hbnr.itory but 
a quivering» active metaboSizing cnergy systcm whíl .l jtreai dea! ot variability frow day 
«me to day twu.Wh.it 1 note hete is the necd for cHg?m¿Jtion versus che discrcte de- 
ment principie, l he wejkness m the xion&ensc syllabh 1 is chai chey may represen E 
kurijji.: ni líTi.nti psychoJo^K.d laboran mes which has no cortespondenee co any 
learjnng in>m dav one ín the human at whatever leve] oí abstracción or eoncretencss 
yen w.jrit to carey it oui. 

Vi iy Füehkte \t: You understañd why I ruok the learning oí mmsense syllibleH for che 
sUicínj: pmrit ot mv thcorvt I wanted a group of ítems with .1 mínimum ot 3 ni erre Ea- 
tiosfí and iLrnosi no association with other wcH-remcmbcred Utiils. ]n other u ords. I 
wajitrd sauiechnjg which rcsemhled as much as pussjblc j real «cci-semble*.. 3 tolluwed 
morí . 1 ur El'ss the physical metbodofe^; srarting wilh che siniplest assiUinptions possi ble, 
-II-] rilen devcloping che cheory as tar as possible.Thereíore I started with i bu iinn-i'iiv.’ 
syBable experimenta. \ 

Bhíisim ! Jppredatc that. A great many decades h ¿ve been spent utilizing che same 
techuiqu^ Vl-'ill vtiu piense cxplaíti tes me che relevante oí chis m.ithematical decívation 
ta human thinlciny as I see u Ln peopie? [t may or may not be posoble tu esptain it. 
Uiideritand I r^spcel che demonstrauon but 1 .1111 askin^ to be shmvri. 

Tht; riext ihmg E woutd bke lo -isk about tEo^ is. isn't iIil 1 bringin^ in ot che quantum 
firedocn nf the molceulc dragging in n a^ it wcte, che fiftfc will demonitrationr 1 jdi 
thiuwingihis in fnr fee. McCulbch I .un tuve will eiijoy ir, and I wii try to pnrsuc 
that 

h'íny I poini our that in che cxaniple» ynu itsed, for insta 11 í v i 11 the tL^nipcratutre, tt 
h.is been my fortune for some ye.irs rmc 011 1 y to use .» lot of malaria in the rbenpy ot 
parctic pitients but aiso 10 introduce the Kettering hotbox? 3 rao a con píe ot thcm l«r 
1 whole ye.Lr and I vaw niore deliria th.m I will sce tor ten Ufocimcs - th.m most doc- 
uirs ewr see I bve also nsed msulin. Yon see the molecular movtmenc ^igain h not 
^peaking about Oiganizadon which I think we li.ive to inshc on in view oí everyching 
w knuw ahout memory p at least trotu ihe psychopathologic;tl examples.Tti.it khid ot 

inemury. dvpcjidenc nn loweringa, is not lost even under extreme physical-fhemical 
rtress«.Thc apparent accidents and inadvertenccs of the deliria -iré just as Jctermmcd 
yi Y dic p*st experience of an individual as any other psychologieal pbei tome non. o 
T| ut éxtent I am a simple detcrniinist comparecí to che position which requm^ the 
deims of fttedom it secmv you are trying to invoke.Tbe man wjch pneumonií or 
Corning cmt of tljc ínsalin, or tlu- man with che: blow on tlu- litad, OT the tugm.' t w. hn:li 
* die immcdiiite oxajnplc, ,ill show a hi^h fiddíty to orgai.izJng principia ot sonie 
s«. [fie principies ofihc central ncrwms systei» in a State of becomiiitpies. i" «jU'c n( 
tfinsitíun, which jrs> axiahy crsordinated- again 1 would ^k tkie neuwp rysio ogists 
J nd the psycholc^iate to transíate chac co me, 

McGuuüch; You Wáñí 10 Okc it up Or. Cforanir t suggcst chai you takeil up for ihe 
ÍÉ *»n that yon, mon: thart anyonc ebe. Eiavc thmwn the nunikey wrench today mto 
Bh; elassie pkrure of the hoz en anatomy of che ancienr iynaptologist- 
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CiERAim: í <¿iujnn do anything to clanfy [V tínosin - he wjn perfeetly clcar I sJund 
thf s.inu 1 diíüculács vvich Dr.Von FocrvcerV exposición. í woükl likc to ask hini .1 ¿|yev- 
tíoit or two for my oven tmdersMndiTig nf his derivación. TIiln, I would ockf strmk rra 
as .1 very ingenious. developmcnt of a numhcr cifctinecpr*, pist rogcrhcr ina mosncni- 
ulating fash ion. Right .se the surc. thou^h, l jrn no i sun? 3 undcnEtmá soíHí of ihr 
ru]fs tsl yoiír ganie Wltc yuu | ¡a^suniing Úm tfet h-dí-hfc ot cjeh tang-rníhiffmí 
rnemory poirsc Ls. th c same ¡a? sil lisfü or th.u there s* ¿ E.iJLí^Íllíi divmbuüüii lkÍ tuJf- 
] L VCH? 

Víin Foüksteri When I wjs. ni thc fjr^r si.nv oí []m thcory I \v.t abo almost sute th.it 
thero mmt be ,s Gauisi.in distributimi of the fbrgettifig-Locílpdeiits Huí the whüír 
tbEiig didu r work. Laicr I h,¡d the idea oí the trAnsmi^ion and the quantum méchani- 
cal explanación nf che bchavtor ot the umen Although the haif-lifrtime ar denv- 
consi.Litt oí motee 11 le U -i ivvll-dehne d eonstam, n is itsell an expresión of the proha- 
bility of a breakdawn. Fheirfbre I starced je rirve with onfy une comeuie - má il 
seemed to be sufíiciein 

von Homn: íf ir is .1 probabilny ihen ir ¡5 th.it ofhalfnfthe mdcetdcs dmtttegmcd 
CiErajídj But ic could be .1 difiere ni eorfticiem in each c«e 

\on boEiE.sTr.it; Certainly. tbat cernid be F.spctiaJK onr eotild be alluird to «¿cune 
iih-Ll i utiger decay-eonstacits in deeper bfáín región» fot deepí 1 f engraved 
. u[ 1 íhfcnk Ehat is ”< lE reasoEiahíe heemse i11 sudi .m arej the- pmbjhilirv oftnrami^ 
"j™ " zem bec * UMr <3t ' íhe latk of free camem. And ody rnimtitissions art 

onserxable. f he une parameter whirh varíen l heheve. 1% the inetnormdon eoiistaflE K 
l \ ÍCiJ ^ ™ l . l ? ailt: ls 1 F3Xc ^ valué, eFi4raecrri¡ring .lo important pnípert\- af tHe* 
moireules. Jt düTm perhap. only m difTereini aniinak - m it is a unique bidogaeal cm- 
stanr. I don t knn W - but it is an imeresdng question. 

GettAin: I hat b wh.se I thoughi; tben you settíed on one? 

% Ves, rhat^ all right. It turried ont ro be .1 ^uíFieietir awiiMpann. 

d^r^. 3 , 1 1 ., Eintl1 ' r P^din. \ think ymi m.ide the assuiTiption - and I miy hiw niisMn- 
2 vqu m¿!fp 1 ] * l ' 1 '" v ° 13 tru ^ rcr c3ul remenibcred elemmt fnsmpoint 1 topoiut 

words 1 h 1 ■ Ik^L. 1 ^ nj * fransfer the íull h.ilbtime tluc was initiaUy jvailable Ifi othtf 
DtúmU | 3U -í. hc n r if thc e,ld ot rhü half-Lime in pointX by moviiiic it» 

Chat shosdd be md , r 1 K ' L>TI ^ M3JÍ prohabiíity of the hjlí-time. I don t «c wiw 

MrC iL - S SC T S comrary to energydeveí de-, 

we have rio cus rL” M '' ! ^ ¡t kTll * l V- ^ ^ die. If ik> caes h¿d kittens, prettv 
Ljf another otic h k noMl' ^ ^ Jt ^ would be thíi L i ^ k >r t]lL ' kititing «P 

Cpe-hahu- How ^ " f ft>r thL ' kÍ ^P — 1 -• 

ture:' | nsnitHsion conie about mcchítlistieally? Whal is yutif pi L '' 

tÉumujtfiíon. becausc fS,! ^ 1rL " 0t - Ll J i >u [ljri -'- f -un tmi jblt tu giw j ihciin 1 ol 

Üiest thi[]^p is too small to ! v°n] ^ ^ <<Q11C ncuix,|o § ical tí Tmi M > tniW ' 1 ' 

CtI.haíui: May be mine ton orear ! 1 

poínt. ! just did not set- h.m ¡í* i7Í aUse 1aun<i Wofkmg temtóy a th^t 

li-nve 0 f the nervous sysct-in ÍOUid LlL ‘ to Work t dt jny kmd of i piCtuTí " l! 

Have ItKh niülctules with a fultírl'^V ai,su ' tLr rn ^ r - tjerardí previous quescion H I 
i-’lte dtose 50 and I mjke then. K "* ¡1 , '*' L "* 1 > r }!*'« by, ! b.ivf 50 left. HgKt' I 
111 ■ Ultl at the eud nf tlie d lv i /"n ’ ,HIKlt, ' t,r -^<0 tightí Thcse vidll ha\r the sante hall' 
Foeírstes; nh _ , , hd 'Xp™ ® have about 25 fcft. 


b <r the transmissaon uf ai 


* didrfe make rnysrff elear cnuugli 
nn iiTipfCMÍmi 
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niolecde A to mole cu le B would dcstroy che impregnátioti of molecule A. As you said P 
ihí- [üimmií-viLm Lit" üc> tnolecules into 50 odier ones would never hdp te escape the 
tieidy dmy But my pieiure ofa transmisión of molecule A to molecule li dees not 
dcstroy rbc imprcgnation ot A. Aftcr tbe transmisión 1 ha ve tvvo mipregnated mole- 
ule* iruaud ot onc. T'hey are A md B. Take voi.tr 5 '' moloc uk-s ;jtul tramnijt üinn mto 
anoche: 50 chen yon Si .¡ve 11 H l and the ^tarts as it bogan. Knsm this pieture 
yuu l'ilm c*;l - iI v sl'l\ if the transmisión is domr a litíle inore frequéndy th;m the motr- 
aü^tieoythc Jiuount ot imprrgnatcd mol ceníes can in crease. 

Sinouij: The preces ofirammission do es not termínate molecule A. It might be bel¬ 
fa: to c.ül it a prorcHS of contagión. 

McCuuoch: Ora process oí repiuductioii. 

K11■ vrn ■ ]n conne-ction with Dr. Brosin’s remarks, it is of ínteres* th.it the loartúng of 
■iiHm'mc syllables staru'd m ( ¡etmany. T'liere ís no doubt tbat Gorman lends iexelí more 
ss.idily m dfce construcción of series ot' nomeme sy Dables than Englinh. MüOer and 
Ptecbr, abmit rifty years ago H went lar beyond Kbbinghjus in trying lo cuiiMruet 
rronsni» sy Dables free fiom ■ossodations* and to devise procedurcs preventing the 
intrusión of uvierumip Nevcrtheleoi. ¡eally pune ^nonsense,* thai Ls. material uttcriy 
and aimpletely divorccd Irom meamnp and assoeiatiems. seem* to ha ve remained an 
ideal thit has never bren rcalizcd. At best, yon starr with levéis ot me^mingíessness on it 
'■v 1 .: u isb. levéis of meajiingfübe’ss. As I undcrstiiiid Dr.Vou Formen the material he 
Ii.ls chíhím as a pojm of depanure tur bis considcnittons wat presumably meaninglcss 
nnd írec troni en^-connections | 

Mi:C[jlüh ir [r ís perfcctly el car that if there wc re in such material many ítems dial 
^te ven, mcaningirijl. and tlierefore in yoursense would have been disproportu rnately 
ft^'d in th.il nicnmry, then you would not have ohtaincd js good a substantiadon as 
you have ll mnvt be ihat thc ítems l amsidered wene fairly equal in their nieanitagfuJ- 
Hess üi non-rtieaningtíüljirss, or vov coiild not lut the curve within 5 percent on ihose 
aisumprions. 

Ki iv>h¡: It is possiblc th.»t rhe various ítems, or .ir le.ist some of the ítems - nuiy have 
b:ü]i CLptjJ in meaningfijlness. íei faet. it ís conceivablc that the mcanitigfiilncss ot 
iteim iriay ha ve been on quite a lliglt level. 

McCulli icec Whjtever ihey are. they .iré about equül.That i's all he needs tor that. 
^VAner Are yon pcoplc really iinpRSted wilh a hning curve of hw percent? tt seems 
[ _o rae that iny henl line that stants at eme .md h.^ the f%ht asyTnptoie to infLnity vvill 
"¡t ibe íithcr une. I don t rnean this as ¿n invidious remark bm I don t think that tlm is 
■' a-iu;irkabk‘ tu. Ii seems id ine chai bent lines are rnuch the sanie; if you allow ftvc 
Pírrcnt they all look alité. 

Ves h .4 «vil k: I thought the same M first and I was nther su re that a rebtivety sim- 
|dv L-oiistrueted ñmcEion. mmiqíonously decreasifl|í, would lit S-.bbmg]i,uis fbrget- 
[ =nL>curve. But i d^ overed again thac matheimtics is a wonderáil and precise tool. All 
iHl- functiems I tried - and diere wete a kit h,id rheir own personal ¡ti es and on quite 
hnin rhe measuted curve. Only an incrvasmg atnount of parameters brougnt 
! -ith curves rioser and closrr.That is not very significant. howewr. Supposc yon have 
l!| gond measured points and vou want to connect chem by a mathemaneil function. 
Y ^u catisecup a time don with 10 parametttt which run exactly thmugh your pomts 
asid thv avetage ern>r is ?ero. Sin ce no good and reasonablc chcoty sunds behind mtse 
P^mcten.the wbofc thing doesn't mean very much. Speaking of aecumey we tuve 
Eo distínpuish two different questium; onc is eoncertied with the accttney oí ihe mea 
jtsclf In a phvsks laboratorv ají avermge elcCtricai volt or ammeter has about .1 
\*mm jcclujcv. A reli^ble aeeuracy of 1% rakes ralher a high effort. Whether or not 
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rcprated psychologitiil experiments, hki- the nolisense syíhble leamm^. inve rtsulo 
withici a 5 penccnt dcvutiun, J c.innoí decide. <>n the oíhtr band, if I have two ihcn- 
ñcs and their ditferent results mu rióser together tíian che averie error of the mtJKLf- 
Ji«] ing tremí jn experimenta] pmnr oív icw rbrre ss no pouihiJitV nf dcckilri^ whtdl 
cheory i% rhe rii;ht une. I wou]d prrícr the theory. howeve^ having tcwcr jssumpnem 
a mi needing less parameters. 

!n our ca*e wherr wt" have tv.ii simple and reasunable jwumpnons, ibe detay and 
rhe memun/Jtion, which lead to two para mere j-h k ibv detay córala m _ and lite ment¬ 
or iza t ion constant K.acid where ihe eompiitcd curve mus elose within 5 perren! 
measurcd curve, ríuti I would w it seems chai the principal idea is mí Jbsoluft'b 
vvmng. 

Savaoí-; Tt do es ñor show it h wrong. 

Vo\ E-oi iísji ií: And n docs ñor shou tbat it is righr ctiht-i bur ti ha* perhapí ,i irruin 
aimsuiit of prohalulity; th.it s aEl wt l an say abolir it, 

Klüví:H; When Ftfhncr \\2% sirll a physicbr m I eipzig sume of Irá ex¡permicnh 
required observtng ihc movements qf a black threid m fmnt of a whirc icále widi 
blaeJí markings and numbets, Aiter <. .irrymg un oWrvations of rhiü kuid fbr severd 
hours he íonnd, bv closmg his eyes or by 311 ere!v lookixig at a tLirk íicld h duc el lo mui 
iii^ ^hread as wdl js the seale n i ib its markings aiid mimhen appcjted spofltancuos^ 
m Erc>ut üt him. The di rea d and ibe nsarkmgs were alwjys clcarJy disringiiishabk whilc 
rile numbers nerc tjot quite dístint t enough tor rceticíiiiLrnig líieit vjJuei, Evem jÉet ^4 
hours he wa\ .íble to seo sueh ph*muinena whenever he closed fits eyes and witht>üi 
.i!.v frtbrt oei bis part to re store the tsriiítjiül impmsion. As you know, rhe pbfliomd» 
desi r 1 bed by Fcclmer are coniEtiunly referid to as phenomena of Swmgedé&ímS' Ir r¡ 
n ort ! cniphasiziitg thai ibe eomimons under which sucb phenomena appeir cjii be 
rad-K-r definitcJy specihed jnd aré tar be tter fcnown Úm\ for other subjectívr phenom- 


E should likc to know how your theory wouíd diral wich tht Stmtwed*ksmsM^¿ 
ijui tre;tt plwnomnft of tl m kind in tile naim- way ^ haltiicinaiióiis? ‘ 

Fuersieb: En, ex^ctly the same w-iy 3 wote dmvn for haOuoituiioa the rrausnn^ 
sion formula 


[I*!] 


* 2 1 ’ i | —*■ C r —* I T 

(ran^fin-m!»' ^ rare Cvcl H when: che input-dunnel ls u\l-J [‘or j mcdiorv 

f OT j, ™‘, n 1 K ' a ' 1 ' 1,! Siw’Wfahtois. whciv oíit* observes rhe 4aine pn>c^ 
I 1 J ^ P a " (5t ' ^ bM«n wUI Ix 0v.H0.dcJ wi* 

b< k JrSS .«re,! tnnmúiúan. cinnot csüy bv donr fw the 

oi'icn, thv ttaiivnbüsi " nM1 ! 11cnts " r rt[i ^i"on, wlu’fv the iH|>uc-í hannd isnot ««da* 
(H) _ lrt ,^ trjmlinit n llU V nm imvfmus use of clin chaund ■ rim fwri of formula 

SíTStrb ^;=oír " 

tbr exampJe.an halluciiutuin if' rvvr >' , ° nc t ■ k,L, h:i ” about orgamatiof] A dneaiii. 
it. s irc ^ nuE a ^ n glf quantum act.Thcne is too miids to 

El.-_ ■ 


quantum acta And that 1 " i'ku ■ifnír^ 4 uaj ítum aei, It uan be a ieam-pby of say. 1 

S™? !srft H a ]l ^podge o ^^T Xl ° n 
Vnf * FOERSÍTfc: Ncit ]icc™Hk. if 

oí tnfomiatiísTi anr stored die >■ ,i ^ Uime r hat within a vniaÜ arca a.wodared b 

ttof c.g, L procesaos goinH o ti Mw!!y'! - t3me J If ir is possibte to co 

^ S ?n ” nc cublt ’ ni dlirncter of the bnun + then ir is posible 
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wateh fhc tr.iPi’iuiissioii-tí.smv of about H 1 ' camersl) On the orher band, it seems lo 
i i ir' quite mwiublc to assiinir that bits nt informa tion which have any relación ¡are also 
!■. ■ .« c'lL very ^:LL>se tu- each odier. More you ha ve the relation you have cu go chropgh 
j h.inl.ind painful ihinking procer to sui up ilie relación (nt the long-d¡stam e trans¬ 
misión (>[jí to i.irróut.Thh tramniÍHiüTi has tn be done m j nrbrively enipty 
¿rea. Büt inimcdiatcLy atter this transmisión, both ítems are put together .md start 
wiih crarisniMjüns ut rbeir ¡leighborhood producing a slowk growing cloud of con- 
nected Information. I thitifc we luvt the mme* ítem stored many time 1 * in onr niem- 
iny r always with dificicnt conncctions* c.g BL black as the color ofink. black as a spoken 
■¡mind nr a vmtcen word. black as the npposite of whíte - it ahv.iys i& a diffcnmt 
*Wack«, different too (rom the idea of ¡*bhck« T which ís a lógica! opétttar with certain 
saluet 

Buceen: Hhs mghr be the proper lime to brúig tip che brain loealization quescion, 
í^r Lxhleys work, with which yon are ¿rquamted. s.peaks agaimt it, and more pictur- 
oqiiely, peitups, liso does the brain of Pa&tcur, %vhn unfortunatcly al the height of his 
pmver* sutícred .1 cerebral ;l cí idetu. Upan his death ¡m autopsy was done and lt was 
di'i mened chai he had litcnliy one-h.ilf a htam, becausc rhe other balf was atrüphied. 
b.isrrur d¡-1 niagnificcm work during bis bter Ufe in the ficld ol abstracción, with di 
th.iT k ímplied in thac -.raLumenr and apparrntly did not lose the itifürmadon which he 
icqnihcd the tirsc faity-some yejrs.Thc evidencc that Dr Lashky has worked over so 
fjmemdy wdl for the Jast 25 ye.irs .md ihe cxample of Ptoteur mitígales again^t the 
proposidon of finite lócale, { I 1 

Si muro: [ vvQndet about that. 

McCtíiuacHr I am pnzzlcd abont that. too. 

Sli'oi ih. These .iré enormously hne gran! Liniis ot inforntation-Yoii coutd lose say -'5 
pm-ent ot rhcm md siilí define .ilL the points necev^ary. Tu define the perimeter oí a 
titrle wHen ynn h\ the dvíiarnies of rertiembcring or imagining.or dreaming, are add- 
ing tu i\m systeii], yon are also in the meantinic nsing «soaiie ciernent-s which Nave been 
quieícent snme place. You can lose a great pcrccnuge oí 1 he pnim> on a c i re le ¡md yet 
'■'.hi '.'.oijIlí he searedy able to deíect the difieren re bctween the reprodixccd ¡md the 
ortgirul (jcfarne the y are enormously fine-grained. Ati abstracóon as complicated ot L ts 
^nera] ^ wt>nl naust nccessarily stand for ¡m enormous niimbcr of tlies^ httle elc- 
maiíts. 

tíni rstr^: 1 knuM? it. I am srill Crying as I snppose are a lot of others - 
SihciUd: Yon can hanfly destroy aitything, 

this a classie argumenté With fivr psychologisls yon onght to get sume &up- 
lwt,With che ]oss of frontil lobc fum-oon we ktiow something is gone. I have buen 
tryitiy tn look ac tliem fnr ye¡its but evm itow it is difticuJt to Lfetinc the nature ot the 
los, 

SrnsouD: ['he ío ss does not liavr 10 be any loss ot'any pairas of ¡n ton natío n.Yrtu uiav 
hjve lost .1 few points of information in losing 25 percent ofyour bnin.Wh.it might 
büvc been more interestmg vvas ihe loss of the operación* chut yon cordd pí- rm on 
thesí pyints. 

Mí Cu LOOR There f5 ¡, g r «t díffieulty hete as l sec it. t >ne [hing ¡s peofectly ohvious 
■ :|k1 -li.it ]s ¡f one do« learn or remeraber sume faet sutncwhen: mude hnn sonwiJimg 
k dttfeTmt &om what ir w js befóte. Novv rlic que^tion is whac son of a thmg are w c 
te loolc for? Aro wo going to look for new synapses? Are wc K om F tñ 1(K,k lor 
disappeanUíce i>f oíd cvtiapses- Are we going to look tur changes in t 14 : pnotein 
’tmaun.. of the individua! ueUroru? Are we poing to look for them UBiformly dutnli- 
thmugh the brain? Obviously not in <>ur sensory input proper. U hat «irt nt .1 
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thing ate \vc going t o look íbrr So tar as i can see tbe inost intcrrstLng- ifásg that Iilí 
cd m>í "iiton meuiory ímm Jil] chis iv j K icfor wmtwhcrc arenind W ia to I" !w p- 
Mbk- storage. Tí ojie takcs the A cernís of i éc tiis r 1 dorfl Cift whcrr or wbi ísnf sup- 
po^es thesc ítems to he, in rheir generaJ i nimbe r ibes mtiit he ofihu oída ofnugm- 
Cudc. h s^-ms to me ¡i would be ¿ f.ir njísre proíitjbJr íbmg it wc jje íiKereucd m rb. r 
probFem oí wh.ii ihe eructa! ítem oí memoro, is to nk ntirselve*, ¿ qsjesíKK whar 
[Hij winiId dctmiiríng 1 prtíreín dor if tiñe could denanirv thc proteins. onc mtghr veiy 
e^ily lose chese thinp en ixtasse. Ifihc pmteiiK ofonc pait oi ihe bmn - lee mwf&t 
i oíd-b rain or che uppt r ciid oí thc mid-bram are dciuuiltd as eme does with akíihd 
in Korsukoíí i pmhosis. even beibre thc third imckiaá bréales down. when onc gets 
ihe enecpbalitís oí Wernicke, tbere is very obvioudy j iosi uf abilify tú mate mew 
!* aces ' * ain ÍÉÍlC _ at rc dial m- ha ve bren ínohmg in che ngliE parís ofthe brafi, 
i 11 r1t,1 ”ber uf protein moleeuJes i Ji.Lt could be involved ieí che reticular formiOíMof 
tlie mid-brain is enormou*. It hetaíig* tn ihis order oí magnitude. My feriing M 
know no one lesión that wipev mit memoro miles* perhap* it be niid-hmifi. Wr bow 
noi inig yec as to whu h siructune to observe. - wbeiher wc are to look Ai erar* 
gr-Am oí [he synapso or the fine gr^ins nf pftttein. All w do krnrn j* that w bw tP 
jTT*®* sWuaá ^ni]HWs:nt wbích ¿s somclhkg like lü 11 ^ 
r í, j i ^ whaE ^1“ t,TO PP ¡ «B up tn ntv mind. I chink we Fu ve two fUrttiods 
nr tecali, and nf recogmtion and we shoükl keep in rnind bath ofíhese p«s*iÜtks 
wiien wc try to construye any theory, 

FREMfiNT-SMrriíí Wliat are your basie assumpríom? 

ñí' imVJ ^ í 1 - \ \ Fl JÉU ^ as ’ t- Jssl| niptitjns, as to mugh of oiganisiin, ntmibvf' 

mLushrv // ^ p^'hologHal expcritncnbs imücative of Lll- per sficortd a- 

ji 3iH' *• c V, ^ ue * 13 P ut - A|1 ^ ®fce mjtnber of ítems truy be up ida tboaond 

at any one suen time. r 

ni °"' tnt lhillk ' thj ‘ >' ou anu,,lbi ’ r jU <*»* tbowmiV* 

i numen c U <l1 ' ll ^ ,no£l/ '‘ them sppatrntly ha ve ihcin thmk nf them Jt inf 

SSmí h>l "“' l ‘ ^ *» «*™>l d». 

to exptru 11 “* LÍ>1! d nCVrr ‘"vpstíBate thú bíL iuse lt ^ vu \ d ^kc níort *an i 1 * 

GeRA fió; That is whai | ihinfc, 

yon coukt get aceess to tJ3LnL CCIÜ ^ himple jf yon u-.mted to LnwStigaK and, it 

«ce, „„í, ; ^."T ™ bc be >™ d «»ofprt-drk- 

senoiuj and pause. .1 S er¡,.. ; flí - 111 ;l »' 'n who fí¡ven Jt che «tu nf M 1 P L ‘ r 

hve decisióm, is .¡ble. jñer r3 ■ 3tí JSrs nt setnaphore. every onc of whk:h is nf le.iíf 
síl a^aui, 4 ^ ,ltlí ' L ^ review the entre series visuaHy and ser dwtfí 

[i'M] qukkly thn>uj>h j iüst-nuhlí- V' Lt | u ^ ,Jr P^ e dotnenon nf the *memory Mefid». He 

t-Xacdy whm on anv Jv ° , T,n,e <>r ' 3 ^ newspípcr and «bon <* 

■^iiids Eií tnernory items r Then h T-^ eertainly invidving many leus oí theu- 

wanc remembtír. |f uol cjreh,M ^ L ° ,J deiision Chat he wi]| íejneiiiber or bí 

diese trivij, [f he decides he is n ^ llU " Clln^ ^ , pennanently cJurtered up 

fcf BFC it all, whac does ti. ,r *° ren,cn *er afier the peiformank and (k* 

M.CuunrH: The 

kitkin^ aropnd with a retraen r " r ^ C[ d or docs he ignore and Je a ve rt rticidy 

He succ^íthlly n. T re«e s . 
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McCi.i iíx:k: That ¡s oh e -ni the qiintioos vve musí go into tomorrow if we ¡iré going 
tt? nukc vcrot Oiii ui a neurosis. 

vos Brise* It seems ch.n color agnosia i-s one of the few ptobleitis where we kriow 
súrueÉfitg ¿bom the Locan on oi'thc^ filingo; h is bound up with the temporal labe, h 
has bren mendoned a few times here iLiar wc can lose Earge amounts of brain and 
probably he jusi zs w«l] l>íT js ut wcir bcfbrc. It scems tí? me that should very deff- 
iiitch ^ 11 l "i s c ttt eannot assumc the indi vidual neuron to be the unic of N r bui we have 
to Éink uí snuüer units* btreause we Ime lo aecepí che fací ihai the bram never func- 
tiütis wkh more than ahoui 20 or „Vi pen ent oí ih etTuiency 

M -1 m u: fíiH's rh-it mean that the fine grain is disir ¡buted over the wide area of cor¬ 
tes? 

“Sn ííí ruta: Our nudum oí lúng-terni memory niay have been asking too much of our 
2íiclccuht nace í he trace has to be ciny íike a reflector hoatioig a round some place 
siiLtabk, vvliich is avaikble, so if the brain goes into chis meinory operation, it can be 
■ ’aLI \\x vjy, -Sern-r Whrn yon try to remeflíber sonieching you have seen you are 
qyitL selí coiiu/ioiís ,ibout the change in operadoras, I'lms, íbr temple, when í want 
íq rtmcniher or imagine something I ha ve seen or might see. ! eannot *ee what 1 am 
IcRhkmg ;it. When í jm miagining or remembering^ I have to do n itl detail. Our 
nitTiiorí trace ueed Lm j notfiiug more chai! something availabLc to bv -seen* when we 
¿re ciprnting mu inlcmal »sccíng* machincry, as it were, on the past. And our littíe 
lr '\necd W nolhing more [han the lítele poiiits nf refleetiom at which w luok inter- 
n,ilh LVrtups we Jo noc ueed itearly a.s much nmchinery forihis Iong-tcrm stutl ^ sse 
íhüULjat. We may nced only very 1111 v hctle reflectora which vomehow or other tan 
teoime a st i mu] lis p.itrern which is ^ivadahle for Lhis particular mode of opemion oí 
our very onlm.fcrv thinking, seeing, and hearmg machineryv Thw partieufar panetn l?é 
leflcrtoñis wh^t 3 see as it were wíth my interna! eyesjust as | wLiat I vee when I look [HS| 
J i í 5 tore windrnv. is a pattern on che retina! mosaic. 

Boi^ití: The íamou^ example is that rhe sebooí boy who does not nrineíiiber a 
pírm. üive Ioiti the íirsi twss at ibree words and he gocs rnttl]i?g oíl the whüle cliing. 

probalsly have chai swi of ching ita mmd. 
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Prímoni ■ Smj i hi I was pamcolarly thrilíed with yesteniay's nwtfting. We ¿te trying m 
do somccbing abnut cüniniuiucjdot) jcttm che wliok* ran^e ofthe tcientiik discipline* 
and in arder eu do tím wc have io dcal with dita trom thc extreme hntf« níourdiwr- 
gent or diNfi.n aic di^cipJinev l>r. Stnciud spoke abouE the pmbtems íhat arcisc m ádriÁng 
wic3i a Éüiidon where a man was, thc i ijnmrctmg Jinfc, tí vmJ lita?. betwcífl rwo 
nudmic* about whkh a grt'jt lIlmI nfiEitoTmalion was Jvaif.iUc U biv¿nw iniportint 
then tú a^k some peitinent <.|iicílionsr vvhai kind of i nuchúic o úm nun H Ot fk'/baps 
wliat kmd of a *guy* ts ihk human machine? THctv may he twu way^ af uym£ dw 
thiflg and perhaps \vc have to say iheui hoch, rhal in a arnse iBiwtr.ites onr probleni 
M'c have a ver y human p roble m oi oitr own which exists bct.tiise wc, ouridws, wha 
am stndying thk sítuation are alvo ex ampies of rlm *man-guy* nut-hnie who sit*. m 
tliat instante, bctwccn iwo machines, and m chis instancc betwecn twu ftthcr miau - 
&*Y* machines. Wc are hete with v.nymg motiva tiom, in whjdi the clcmcnt oícajff- 
riess uperates vividly. I hat very eagcrntts itself Introduces cerra m prublems in contri 
mt arion. We have thc w^ernesü to mata: st;itcmcntH Tlns sometimos hc< untes nal]} 

1 imitcd lo ünking staiemcnts *¡ií che perstrn nther than beinp; eonvt-j s.mt with oHnwí- 
ested in fctiL- recciviíjg apparatm to\vard% which we are thmwing these ítatcments. 1 uv 
"thiuwing* advisedly hecausL- a delinee machine -sometímes get injuréd if yon tbn» 
tliinp ac at or ií your aim k not very good your statcment mas miw lis rnark : or a nnv 
b, ‘ tho kmci ot"machine tln.it knows how cu ¿nd 1« the bullet ga b>. Thcsc pjt 

m illar machine* have all kind* of dkuAting len.vs in them.Their spectra are not coni- 
f'lerc, and it we wmt to icalíy pet into thcm we have to pnt some attcruon on dar 
rtteiving set* and and||] eoi meieíy on the power of onr transmienng sck. 'T hat is ont 1 
*■ enient ot our díffieulty. We come hete ptesumably not onJy with an eagernfss W gtf 
onr statements into thosc othet m:i(.hinc* bul al*o perhaps to receiw some iidbrno- 
tion.T heretote we ought to give a considerable amouqt of .it t«trioti to whai the Har- 
p Jrd Schí J ul ^ íl ’ slness Administration e.dls thc distennw tedmique,- | and r«lb tu 
^ VVIt1 a ,Jttlr b,[ of Htlf-conseinusness as m wh.u and how much wc are horing 
icsterd.iy some of thc questiom that wcre asked of Dr. Kubie made n perfeedy elear 
a 1>llll£i VfH!t ft,r sol,lc t^T and cvplicit staten-etiP 

i j L !' 11 1 '" 13 _ lI,1 ^ er 5'ned in fiis reniarki, These questioners evidenúy hatf not 

ui- j y ■ 111 ll!l ^ Lt " K y tuJ l *i'Mse. I thitik we ncted to trv to be awarc of our eim 
h d spot* .n a gmnp w-hseh teally has as «s focos communianon. 

voo concern v^inV'' '‘iV"' CU ° '"achines tliat !>r Strotul i* intetested in, nbvíousb 

eme witli rhósc ^ i" 1 ' 1 *. U> i V who have had the giratest amotint of c\p«ri- 

Sim l I Í h t "’ l ' 11 ’ ln5,dc - l,ld ^tsule. ^ -«h Av opetatio» ofthen.. 

wS tl ,T b¡ne ' irV<UI a ' k « he ¿re the peo,, le who have had * 
rabie m the pw-hm., ,t ' 1 'i. J Umjr J mach,T '^ >'<>" have to viy therc is no ore ccimp*' 

certam ^^ ™ WÍIlJ ^ “ b¡ T 

-iré in i comnl^ie-lv Utr ' tir OWn H1E f^ese observers d± ilsc hum.in niaL-huK 1 
sense thar thc> r ypend fivé íl L,ltc ^ 0^ > , Jru|M oihvr tcicntiMA a\ Ut ,1b [ know ir» ^ 

The re isnV atiythintí coíiiDarÜiN' 1 ^ - S ,ls Cwn Y**™ observing onc p ¿r ^ n 
vidual dirmijjh time Thí-r> c ]ri ívrms af óbserving the behaviar of the ufl* i- 

may be wmnv - \ S cc D t iAA ft tivcn -ippmaches ic.TherctW, I ihirüt I 

* lJT LEí1d ^ J U raides his eycbmws. 
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I rpDF.Li: 1 Jin thmkiiig ofñelds of behavjor. 

Fhímí^t-SmíTíj: There at t people vvho h.ivc niade ctoss-sectioiiil vEudie* of thou 
uikfc uf machines a lude hit, ¡luí would not h-L-íp you very much. 

K:rvih: 1 hate lo mention that individual monkcys have been siudied íor mure than 
ten ytar^every dav tor severa! hours, ¡n rpy laboratory 
aíRt^iN; lii.it is thc only cxceptiom 
FsFMLiíTf-S^lTHr l 2111 gbd tbai was brtíught ouc. 

LmrjEN - Now you see vvhy I raised rny eyebmws. 

Fui míwt-Smiih: Pcrhaps thiv was one of mv blind spot-s! 

One ñlhcr pmnt. pcubabh man is never onJy bctwccn thc twu machine*. < iertainly 
he js rir, :t only in hctvveen rwo machines vvhen you are studying liim bccause yon .ire 
rhc tulirr man wbo is nuking an input ima the mam You are studying and chauging 
l-t' ttliitEünshsp lo the machines hy virtue of the fací tlui you are studying him.You 
-dti redil a 1 the effcct so dial it dors not app]y , lo wbat you are studying but you have [i tí] 
*0 be qujiL- víinsciouv ofyaur influertee on thc sitúa ti ou. on lIic phenomena whith are 
observad- fhis is a bivit: in phyvics, - the observarían of a phcmwenon moditics the 
nbciiLírnenon. I w.¡tií tu hring that out becaiw at seern s to me imparcanc it" wc are 
goÍJig to íry lo bring the knowledgc» estraOTtlimry ingenuity and wtsdom, coming 
ftym thc cnjthcmatkiins. physicists and the engmeers, to bear on the human problcim 
Tht^c m mitins musí he expeled thoroughly to the data of human behavinr and it is 
míe thfiT mathenurix .ú and enginceriiig data to whidi I refet\ It is the data un human 
bíhavitir dial the students of human bebavior have gattrered That data han its limita 
&<>m l'nt it hzs \o be looked at bv r the ni. Mavbc the engincers and mathcmatiiians will 
í.iter show us how lq g^L better ¿Lia. 

h is iLvo esficntk], as Dr, Abramsun puinted out, that ibe social seienees bave sume 
■■•■uvibuUry, iIul js_ jjj aíphabet; a cornmun denoniinalur which imikcs vensc lo the 
pbysieists and engitscers. í herelbie he has suggested ^dimensional analysis.w even 
Lhou^h dit? bnguage of dimenskina] aEialysis may not yet serve üíi 2 means ofeommü- 
¡' c^iíoti hetween physical and social se 1 en tes. Wv all caik English, That is not gtKHi 
cnougli. We have lq leam to iaík at sume leve! of cowimon sdence and pnsbably it 
lo be 2t snch a level .k dtmensionaJ aiulysis if vve are goiug lo start fnun semie- 
íbmg about which thc social scn-mists and phy^ieists can say, fr Ycs, vve agree on this.Wc 
ílv íiilki 11 ¡j¡ the same language. How can we búild up Érotn Lliercr" 

Mi\n: Míy | -:,iy j uvt onc tbiug? Ifwe LOidd soniehow work it uut r the revetse posi- 
nnnm ihisgmups so it would be in ber vve en thc psychohjgísts and the phydckfc, that 
■á ould fine, [ Lhitik vvhen somebody writes an ítjuaticrtt on thc btíatd ÍL-sIlíKsved b\ 
more and mure diffteult oflft, everybody in the room knows vvhen they get left.TJicre 
fresóme penpjo S^e me who get left very soun, and there are somc pcople who never 
ÍFt Ifíi However* almost everybody m die roonl knows that that point m mathcmaiics 
15 one wlikh J do not undefstand, 1 will not understand it in that fanguage. I have lq 
™ tiltil somebody \u$ s.iid it m Engbuh. itr with a diBcrent figure of speech, or ha 
^lited it to my data befare i can understand it.The same diing is cqually true oí psy- 
cholcígy- but l dn not see that same responso ufgettmg left on the face of everybody m 
'Hu njum wheii the psychologicai staternent is made, Most peoplc thmk bcv ause thcy 
l ' Jodies and nervuus sy^tems they know something ahout psyehology. I bey rea > 
tn ™ n« more thiin the peraon, who docs not undersemd machematies, knows about 
! matbeniaEics and for purposes of this discittMon at Icast vve would gct nmch further [M 9 J 
^Y^ematically if w r i? canld insume that . 

AfiRAMjow; TVcrf is mecharacal di Gerente betwccn thc person uperaóng m tht‘ 
P^vchological juca jnd thc person openting irt thc [iuilietnitic.il ¿rea- i he p 1111 
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che psyeho lógica! a rea may havc psychologica] ditficuJncs which are JiíüvtiJE eg 
explaín.The person in i he imthenmcical ace a ic eme may al so liave p^chologtoí dif- 
fu'ulties huí tn general m rnat hematíes n h more of a medíame*] düficufcy whidi hu 
tí? he overeóme. Ah a niattcr of Mee. 1 would '.ay that nuthcmatic; is íkt bnguage oí 
eommimieatioii.Thejv is no reason cluc this mo*i precite laiigiuge of cunimunkation 
can not he adapEed to lu prinury functkin í bave never met ,1 gioad mathoaatimn 
whn eould not expiam Eo me vvhat he mean! b\ hí^ own equatiom, But to cspbm 
emodems by niéatte of nuche marica! conccpfs ¡s as futiEr av afi tmpdn g co describe 
unweLgfribie quaricities by rn caris of a precisión balance. 

KíJitii-; May I rhrovv lm o ríe commcni also picking up whac yon said, Dr. Frentón l- 
Smiih- ít is truc thac a hmiyn beinjí ih never set jim betwrcn tw» maduntt o* 
hetwccn two human beings. Ler me Cárry your pfianLiiy -l lítele further Leí m suppcsí 
w 'l 1 h-Eve the nuom bilí ofpcdm mcchaniraJ robots. every onc a facsímile oí i huiiun 
being. Theoretically every machine oí j certa in typc ,md kind is iwb^titutaiblc fac 
another machine, f heoreiically ií yon bu y a Ford yon can llave ihe motor uken ovi 
and put in a ntw motor.Thcy won'i be absolutdv idéntica] lint within i rmgc of vari- 
ation chey are interdi a ngcable. rheoreticalh tlicse robots should he mEeivhingciMe 
^ mr31 EUte eo jnochtT: huí clic important dsllerence is thaí \ve endovv biimAn hernis 
with speeial significante patrly btiiJc cm experiencia partly built tifl pbintssics, pard)’ 
I>uíIe os i Htrange I i t ele assoeiatiems to mi ñor .tsfici ts oí díase individua]*. so thnE wc 
make relstivcly nsterchangeabic peopfe naEi-iuienLhjngeable.Tlie problem ofcomusu- 
nicatión not oiily j pmbJcm oícommun¡catión ot ideas across ,m intangible barrret, 
í In^ tomes i lito thc scudy ot the human bemg, and ¡h a pmtess which has to he wtidet- 
stood in any eflbrt lo underscand fhe mechan ící ofhuw vve opérate. 

I ki.mí ín i Smeih; [e síeems to me it vve are going to look forvwird to a time when the-re 

S to fruitíul commurlication aeross thts range, aU thc social seientwn 

vv^ill W to rceeive a minimuni of mathematical dimensional andysis training sn tíicv 
^.in t.i freev.at least ac .1 certa i el JevcLvvith thc mathcmatii salís and engincefs Ihigi- 

II eei s .¡m. ijiadiematicíans must a Eso liave a mmim.il understanding of psydiodynam- 
11 s so 1 K’y can ralk íreely wirh the psyt fioanalysts and with investígators wurkirspon 
cxpenmentLit neumves. líhve dvm't have thai dual leed oí'com ti minea don, it is dÜK- 
V ¡ rJ n ltnk bí1[íl Sltitis wdl nced nnv atid additional training. t cannof Jeal wiih 
^ niKi^jori' ana ysis ,md I have, as Mr ^hiam&on vays, 2 ccruin psjj Jnik^ikal Wock 

h llrfíí! %V ° rk ° M k 1 “I ™ 4 that opera tes at the other levd too We havr 
isov T 1 ”- Wh ° ,ílS h:ld a ^ ^tvmsive traimnp 111 physies,physicat cktn- 

bm ni mi CT 1 h' T 1111 Jl i a ! SO :1 tr.iMimg .inalyMs in psvehoanales k.T his iv a rare iom- 
bmauon whicb thoulé not be so rate and maybe i , ni overcinphasidng the uni^- 

mí 1 likc t0 - pk ' k 1,11 tht bM >”^dt ,.HÍ start ,t rcllmg if I 
r£ÍS! lt d ^. OÜt ,^ »•> — I-jitv Kub» ai,!. I .im iS««. 

am l sajjo,. j | ' “’l' r j' 111 loVtf ' vll!l m svhiiit s and p.nrotular ni-u'liin«. am* I 

„ 7 Cty Saí,,JT ñIb “• u úh a ,h, r ,.,ni :t k«m^ 

don', Lnk ‘Jy ,íu- a ; “ ‘ S ' l,]1 ™ner a. our fctlow m.m kfcndfics w ' 

ínsteud ofbciogñindc tk ‘ ° ,hL ‘ r lmCW ' S * ,TUM 

^< itiiii: It is orjy ,1 degrec. 

McCuxoth: It is no, a fundamental difficuJty. 

^r u : r'r ;■ ,,,y h “ > r»».»! 

Trl Ül,t lh,; Shl P ^ ™ fttl in lovc WTth yñll , 

MtX .,tU(Jí;n; I am noe so Sll ^ 
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Wn sbfí: Trll me this? ls thc obseTver ai a greatet di&advantage as he observe* some- 
tJiing Lite hiinseli? With diese reomm phenomena in physjcs if you had such a» 
icütrutuent you woySd gtt m A mcw.You cuc them to a mínimum and try to observe a 
paTtií Jc by .1 light which is not oí tbe íreq Lienc y of the natural vibmcions oí'che body. 

Stbqud: May I echo íhat thoroughly The human observar is absoJutelv che mosc 
imcnflstwsjrthy dcvicc ofmy labórate ry. 

K[ si¡ ■ | htf is onc of the reasons tbr some of che de cails of arialycie tecbniquc which 
make thc inalyst seeiu inhuman. He can unly be effectivc hy aehicving a dctachcd 

p01¡ i ti 013. 

I i¡i moví SítfiTiL May i i mimen t, hrst iba t, as ProfcsSór Wiener say*, in thc machine 
vou tn eí» cui tvverherations to a mmmumi. but thcy can never be wholly eSimiEutcd 
Similariy with the human machine, such reverberationí are crucial and a major cause 
w uii-Huhihty The psyLhoanályM, a* a rigid tmi ye.tr pare of his | technical training, [ist] 
learns to observa hinisrli, to ¡become conscious ot áreas withiti hinaself which are 
pi-:-ulÍjfh sensitivo to such leve che ración, and. by miking such reverbemiion con¬ 
sumís, he is abío tu rut ti tluwn to a considerable Jorree and evalúate ibe eíFeet of thc 
residual. No other snentist undngütt soch self-siudy as part oí his trainiug. Vei in 
rhése confenmees and at vuious m. icutiík mectings we see ampie evidcnce oí vigoren* 
reverte ratusní which gnissly disíort the tcientist s observan o m ajad his conmiunicatiurt 
^ich other scietussts. Such u'ivtbüldom are rarely seen by che individual in procos* oí 
rnxiteración, ddraugh thcy .iré hrquently obvimis to the onÉookcr. A major and 
m\qii? vútiae oí che psyeho.imSyst is his Icarncd capadry to be awnre ot such imerper- 
vrul leverbcranons and to (lampen his own rcactinn to them. The psyehoanalysts, 
htiwrver. toa oteen have nicager cxperifiii’e with seicnbñc ihinking uf the physicjl 
Kteiices, and be cause «>í their pcroctrupation with human phenomena wbieíi ofien 
^rmm b q subjecíL-d to sjeientiíie eontrol + are pmtie to forget che nieanmg of such 
rernh as xcontmli jtni *basic ajaumptions*. 

í itrongly helieve tbat when a lareier nuniber oí pbysieists, erigíneers, chcmist* ¡uid 
mjthttnatiL’uns haw liad the self-trevealing experienee oí psiycboanalytie craining, and 
v di-..ji more psychtKmalysls continué to particípate ni scienliíic work other than analy- 
■■u. ]..í. keep alive che ir eartier aequaintance with the h.isic scienees, both the basic dís- 
Liplines jind psvchoanalysLs svill impiow, íind above alb eommiiiueation between these 
nt1liV wideSy divergent Sciences wjJJ beconic iTicreasin^y possible, I he dcvdopment oí 
^ominuiiication iceoss the se Lenriñe disciplines is perhaps che niosr mgent 
needoí'ouT m. ^s | h. Abratmon said, umil the nuclear physicists K who through their 
áicnce have dcvekiped tire ultímate weapons oí hostil i ty* c*ti comniutueace wiíh tire 
h ! ^hüanal\sts ( who through their vcience have dirvdoped the greatcst undemamiing 
nH he rtnture and control oí bostility - untii borh tÉuwe groups ai anentiíts can com- 
niiinicaie with, i,e. pjnake se use to-.- those who are respomible tbr the administ catión oí 
Wun afaits.theiv wül be no bope of applying the principies of^iencc and logic to 
thr pmhlcms of social behavior and worid peaec. [ ha ve eniphasizcd nuclear physit ists 
and psychüamlysts as m presentuig perhaps extréme limits in the spécrrum oí thc sci- 
tnres, buc wonld gtve et|usl empliasis to all the olher branches of che basic and applicd 
physicaí and social scicnccs.Thís confercnce gmLip covers nearly [lie wlnde range. Ma> 

1 ^ n qucMion? Couid yon | ha ve a radar machine observe 7 Cotild yon use a micro- \m 
SÍ0 P C Lo observe a uñeroscope? 

^ TRoUd - Ifyou lee me sluft wide cTloUgb a parí yon can. 

1’^^teftfT-SMirH: Jhac is hard to <U* with the human. 

STHuun: The human being i* p^iueed rrn a single produedon line as it were but vvich 
variiiion than oné-fourth. Stitl h ls not possi Me tn obser ve one man by anolher 
man ín d get anything but puré i lómense. 
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Daiil-sun: 3 would likc to mención Ehiic Stmud ^4¿d yescerdiy dial ifyou mi üir expcí- 
tment up ro .is-k che human benig the right qucstion you gtrt verv. very do se fite to 
yuur grapb*. 

Stiíolh'?: If yon look ¿E mv cxprrimfnt, I jiii just sLinding a round fn a iuom waidling 
che machines runniiig.The ideal, which th.c divition diiefhas okjyedL h oiw on whdi 
yon worked Cor months and moncha, huifding up the cquiprncm ;md p^rinmni^ an 
experiment. Iil the eod you picktd che subjert up by che collar. put him m and thf 
exptfí LitiKiKal situ.itn.in and experinient runs iiM. lt" olí. Ac the od*rr end nei Litis come 
üut wich ,iJl enmputadoni umouehed by hurn.m hands beca use m ¿U iny pnk ewes l 
d.irL- m>r i Kf human aciissn hroior uiits tendeney tu a quanúly ai unoheckablc írnm 
1 can íísk che righr quesuon bilí il Ls iny robot triend whn musí riceevuriEy ssk it Í4i 
prjcñcc. I canamc, m.sr can .iny oiber man m my laboraíory, observe a huitun being 
cJcwely cnough or rapiedy cnough. 

bHLMi 'N i -S.vinH; Noi in Muir Lihoratory* I thmk ¡c te láir to s,tv thcri iluf yon mighi 
L:ive son ir consideración m> thosc peqplc wbo have spent a h teí une m uNervinfi 
human heiíigs -nnd noi trving to interaei, 

^¡Mriun: [ have the gira test respect for a man who rakes on a job likc ch.it workuig 
barehanded 


Wcekeb; | he person's difíiculty is diere alt che unir. ¡ have not auy doubt thjc the 
psyehoauaJyst ai a human btíing has gonc as íar as ¡inyone m missing the resonante. 
SiRot.n Lietween aii.ijysts and theu logia ns T | cao seareeEy imagine a human instm- 
meíií bcíng put to better use or to greater advautage. le inight be truc orthem too. J 
don \ know tllCm tJiat well, buc of the gnsups E do krjow the analysCs and che theolo- 
giaiis have done about . : ill tbat n is possible to des bv way oí socttng one h ujii. iti Isciruz tes 
opérate upon and t>bserse .»m>cher 

I iír.\tóNt-S\si rn. Vou say it is impossíble tü gec a nuui to observe anocher nian attd I 
" ltLl SjL yhig cli»it utuil you try chose who have spciit a liíetuiae m Eearrmig how ^ 
observe another man you wonlt know what the limitañom are, 

Srttouií: Che tragrdy of'all of (be e¿r!i«t tonns pjycholc^,- - \ tbmk Di. 

VVI " 1nl11 ,h ^7 thclt men had Üle rb^lü prohitrm. thev worfeed deipcnitely haoJ 
? nd yí ‘ r , y . ™ e< | l ' hÍL-H y becawíc of the íimits of their iiisiramenunon, most of 
.'■cejLKe of the hnntntiom ofthe human being js Jn observen Wheit I gtJt to graduare 
!,CÍ1 °° 1,1 I^V* nolngy I found (hat many ..f rhese woviJd-be psveholoíiist'; s^rc of Úx 

• u,il Wí ' K ' hm ' in e (hcir sophistkatmn by nukinR ¡ight of 
v t L lf | ° , lL L j| J " - ,erTTlan pwchologistH. í rt'scni th.1t, 1c h poviible tbr ¿ nun tu lr Y 
tr . : umiait o server. As fár as psyehoanaJytjc tbtwy is tOBCCTfl td tbe thetiry is of 

to the aiialvics f C ?h. 3 í 3P | i,kp tnt; 111 w ^ la[ 1 3,TX tsyinfi W do. I am deepiy itidebonl 
allv man en n T ' K 'i ^ cen J ^ c ltt do. Sutt quite sinccrely I jiu ntítpefsnn- 

wiL “ „™ t ”,t 1 n, “ h ™ h " b J — Lw - »*- 

SvÁEÍw” “í tf w "" ld ™ S" » mm.ndou, ofklp 

..innot Jíet ihit 5 of enormous valué in gettingjust what y*" 1 

limi a mecharical'Jav ofr- ! f ""v™ 1 ' ol P cr,onal frangenleuis, etc. Ifwc could 

and would une. w c would ^ 't " C ’ W P“ lá br JS iEtlod J píy chll íiulyst shouid 
cover the Sort of maten il - hl | Vl1 ^ í '** n,cc Mn]Cil methods. We don'l have therti to 
that m.iu ri.L], hit w herr mput; we have Oo adequate tnnsducer fur 

very lughly limited It is verv W ’ tl ’ lnllitcd phenomena of motiofl >^u aff 

the individual everv time i b at ch - 11 liniit.Therc the machine has it fivr 

abdícate. He niust Work with whH^ '■ Y V U ÍU wtwd5 ' the P'ychoaiulyst cam»^ 1 

at wc liave alrt-ady seen to he an cJctrttnelv nois> 
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mm$du«r- He does ic with that becats&c thcrc is not uny othcr transducer avadable. If 
thcrt wrrc ,i choree, .iny other way for che psyehüanatyst to work by using diese inns- 
íílicíts. he should not. 

Strqud; The human being is the most marvelou* set of Instruments, but Sike al I, por¬ 
table Instruments sets the human observen and i* noisy and crratic in operacion. How- 
frTr.il diese are all tbc Instruments you have, you have to work with rhem umil «some- 
dung bcüer comes along. 

Hwusen: I wrtm to- take that word homr.Wlui is a craiisducer? 

Wij.no: A trrmsduccr is something th.it indicares an input and output where che rela¬ 
jón bctwpen the tvva reasonably ti sed. Bul ¡ the trnuble is dial lt ¡liso lias othtr [is*j 
intuís bcsjilos the unes yon want and thosr iré called muses. 

Siihh Er A typkal transdueer is aix earphone. t >n one side you are putting in energics, 
ptt'iv i re wscems, and on the other side yon .iré grmuL r out some representación oí ii 
bu t in volia^e. Whal tomes our on the other side is suppose-d to represetu wli.n goes in 
but not nec cvurily m úw nuk 1 sysreni uf energy valué* etc s but it has got to he a good 
rcprcientaaoiL 

FNEMHWT'^SMIltn k predios? 

Sthuild. No, mereíy u is able to tránsame lariguagcs. 

Fací vtüjfsrr-SMa ith: By hmv rmaeh? 

HAtisoM: A codifier. 

SincrtjD: You can ha\ü a cramdncer tes prcdíct but it is not netessary íor a transduccr 
predíct the tíiing. 

Ffctft!ONT-SMiTH: But you have to he able to predicl. 

'^ft-VF.í: Everybody has a rranHhuer but not cveryone predictn, 

Fbfmont-Smith: The analyst begins to makc predictions. K that the way he irans 
chaces? 

Siboijde He can never do anything becier than c;m be done on the banín oí dre múpiit 
■ ili- ni has senset .ls transciucets. FundaitientaUy he is liniitcct by his tmnsdueer output. 

^ hat he raí] do by way oí computadon. on the basi s- c >t what ss now tra nsfo rined i lito 
u ^bk maccnah may \ytt eoorínons in te ruis oí dieory eonstruction atid so tofth. But 
be n always tundan ií*ntai!y hmiEcd Ide can never do more than the output ot hk irain- 
lIuícis t irt pcrmmmg hím co do, and tla.u is one ot the rtiO&t rigorous and vicious lim 
nattons ot ihiv portable bboratory known as che hiauiLin being 

| ce me poiíit out again chis resonance thing. lí you want to investigóte bliie 
b^ht tolí don'[ pui [hu bine liglit under a niirityseope chal operates m hlue Ügtic. Tliaf 
iithe wlsrl thing you c^n do. 

Kujweí |[ nwy be svi. ntcIi whde to say another word .ibout this. Lct us go b^n k to the 
pnstess itsclftbi j Ttiomcnt. It 'yon ¡fiop and tlunk, you wil] realizo dsac what \\c are 
^"guow h ipvinga highly selectcd represencuion oí 3Ü che complic-ued things chat 
^ i^oingon sn our mjitds- I pickingout tiom a ehaodc Hux certain ihitigs fot dicir 
oí apparem relevan ce. What does the anaJyst try to do instead? He gets ls far 
nv.iy tbm thac ns posible and he tries at reourrent in cerval* lo secute truc ratidorn 
■^pbofihe total aetiviry.That is what frec association meam. ífyou cake a saniple of 
l k L cotal prckÍLiit of apiy rnaclune at regular ínter vals under 3$ eontnsüed and con*tant 
- onJitions as you can | mainlain, vlíu maúitain yonr observación al plattorin. r \ou [■ S5 1 
" l ^‘ ■' himple of total output ofthát machine today and the day alten you are gOEug u> 
more about Úui machine iban if yon simplv cake a weighted sample of ifs output. 

’ n ^re ar e many teehmcaJ difficulcies about this in the an-ilytic pn>c^H. We have not 
aD of the emotional difficulties whkh make thé patient do sonre selcctmg and 
ishieh mate it li.ird to secute truc random samplcs. Our prohlem is lo tr> lo e muñate 
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or control the eiuotion factor m selec non. ir we can ukr that nnc srcp, then ¡or dit- 
tirst time in human biscory xve will scctire syxematu observa Eitim ol j raiidoitL urLw- 
lectcd product oí" tbe human machine, whieh will be an rmtnenscly irapurt-mt men- 
riüc stop. 


WtbM-R: le is a titmcndííus >tep huí it n ,\]w av% -i step úm m-ver gira quite; a wdl a 
you think, Alter aÜ, yon malte a man a Mr. Gallup whilc doing it 
Kl'Bll ; That why che re is a yre.u dea I ur interese ni tbe process oíanmmani. record 
ing of raudo]n samples. 

WlFNí h; Dut thc tiici i -5 ' rilar one is workmg wub tbe same dillk nJh that í he C¡aiUap 
poil is, and che diftieultv with thc Cíalkip Poli is srill flus reson,inee dítüeulty; that il tx 
too b.ird fox a perdón t<> jump outside ofhis skin and sample che populatmn..not js he 
seos ir but as U a*, 

Savat.e: It is not terribly hard ro do. G.illup di tí mu try. He iv nnt a H’iendric invesrigi- 
tor. Feople ivho do ih.it get mueh hetu-r re*iiks. 

STiinim: ft i siül a hetter propoutinti looking ,gt a brick wjII twenrv t'rei bigli eH.uj a< 
a mífccd-iip popo b t son. 

Wu:m ¥ But your popula tío n is not a brivk This a di^resáion buc a very ínipnruni 
digresión. E ha ve be en running i ni o chis in e omite enm wnh >ma 3 l himple work and in 
d sniall s.inipEe yon are nsing distnbutioii near U\ cerner to ger inthmiaEiou of tlir r^:l 
í>í the distribuí! li¡i, One oí tile prohlems whieh comes up here is r s.iv P thi B dain pn/h- 
lem.Yoij want lo bu lid a dam chai v\i¡] List a century, In oftíer eo Jfii líiat you have i¡pt 
■ i x.ample che destru cu ve thirigs that ]asr a CÉntÚiy, e.| And síOfoís axe incrcSy 

extreme cases ut a disiHbiition which you ihoioughlv jud^e (rom thí centcf- But 
vvlien .1 dam hreaks in Massachu^etfó it is mx bccause fi li an onluiiiary storm yusic hay- 
xvire. Jr Í 5 beeause of a hurrit ane coming up thc thiasr and eí" you w h liie ro gel a diou- 
sand-year bftak in Lltfi-n L kt wil] probably he 111 earthquakc hi other vwrcfc, ¿re 
sampling a differeni sott of thin- Uidcsí you knuw a Jot mote than you do | ¿n nw« 
cases, determining xvlut tbe rail ofihe distrihutíon will be froni thc t emer ofthtf da^- 
tríbntion k plain sllly 

I lurcuiNSí^: Un t that a kind of probkm that you are gomg to use where ytiu j 
ratastrophc whirh is ninning on amvrher l.av- Mosi ofthe techniques that ¿ve Ufen 
tnvenced svork fbr chose tlunps w Mdl wotk mosi of the time and this th^ the 
wnok' tliing oih and you btígiii 

Wicni-.ü: IT yon are at liberty to. '' 

Stk,ji.i[}: ir your ship is elown it ¡ H down. 


. f , _ W4fc ™ ™ wcw wny w Jte so íar i>íT tile beam. il that í 

way fid saying that: 

r-i^Ko. I juK asked what w aro suppowd h, be tüking about. 

ire S , up ' 3 ; ,sed tu bt ‘ e««ii>e *mind tventually to n-eaU and reec 
iVoui tliai I ríbink^t^ 1 ” ?- , J ,Cr ^ a samplmg prablem of their own kiml: quite ■ 
is interested ni ■' ' Ü difTejonee betueen thc probJcms that 5t 

ti)ai J )r Kulu ’ JMK ' " ¡ at A Statist i cl, iy Morm.il man can do, whereas the 

Sb nokfc» <.f., .... who » 

1 ,h “ ,k *“ “™'« B Zi— *m *r - 

r ¡ 2 *i»- w 1 

iim H. | nit is right, 

‘ hal r ^ ,Und ™ 1 ™ 1 ^-Ity that ] sce. 

¡ülowL-d to diDp ¿nd ihiiVi; 1 ¡" 1 Was ,11ililc htT ^ whicli I don t think shoul' 

P ' " d thaE " Whtn L ’ lrr V Kubie dot*; d» Job, something has hrst i 
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■ioFtt to I .irry Kuíue, tí is nos a qutyfioii ot minimizing re^oiuiKé, li t\ a qucstion of 
üdcig resaanrtcr, ít is j qucstion ofgettüig a surtlcienc (¿raúúng and control of the par- 
luijljr rekvant resortaní factor* mi ilm iel.ui beeonies an accumc instmment in chis 
iniíTper^m.il srtuatioru Ifwv kecp chinkíng. and even take Dr Kubie’s statemetic with- 
-aii: thjt pnint. as ít Jtiybody couJd sat and record day atter day this himple of the 
patiím's bt’haviür wtihout thenisílves becoming Lnlrkately refitied usto .1 spefudi/.eii 
iQsrrumeiLt, we wiuild lo^e a grrat pan ofthe pmblem 

\\ 11 \ i : h : Vbu Ii.lw io retine yo u r instnnncnl. but the fací is wt %v.iriE fO know 
whether thr phenomítu wt are observing i si this particular case are the paticnl ot Hr. 

Kutuc and that is a ver)' dlfüculi thíng so do. j (1*73 

ttottuj*:. í thmk che tirvt phemunenon we m m vvorkmg on is the phenomenon of res¬ 
anante, Isn't that Eramfer? 

Ki.ti.iF: In a way. 

SrmiiSK I thouglu tla.it Butiiav* put th.ic very nicely. The prohtem in anaJysis is that 
of'likJii wfiich the analyst and the paticnl -iré deeply involved. The tbing that is ihe 
enrr oí [ h l' analytie si cu .ilion is a very simple ont. We want to Uve and do a goodjob oí 
i and che amlysi perfnrcc be-emnos a part of the lite of the paticnl and che patient 
bccoancs a parí oí the lífe of the .inulyst in a very real scrwe.Ymi may never be abkr to 
de much abstractini* in chi* situado n T bul ifyou are lucky you may be ablc to do ¡a very 
!?XhJ jab r l^ychojiialysii will never, as Burrows poínted uut, he a highly Uvored 
Eücíhoii. !c meaav, ai yon .iré gtsiog to work with M’hizophrrnics* to a eertain extern 
" 'U have ti:■ be .1 schízophrenic in your Ufe. Tlus is not very attracrivc as. ¡1 prospeet. 

Hhosín: The problem of the human reLidons betwecn che paticnl .arad tbe thenspisi í 
diink h.u’e bcen vsell pm; hy I h\ Mead and ] )r. Strouds povition. Oí í'outve. chcy afíeci 
eidi other. and [fae point that che cherapists" posición tnust be more and mote retined 
I íliink as verv wcll ¡aken. In face there o gready mcrcaseíl ^viirk. on this s.ubje<i, 
iumoly.th.il of the e<aii n ter-tra nsferen ce Hmvevcr* we don f ckiim che kínd of ter- 
tdni ;.-10 which cIils ^ronp as a whole aspires fhac is why Jiniei.ms, or at Jeast I, come 
lioro h>r irsstruL'tiorj, to obtain nevv oierhods ¿md voiíibulary so ihat I mav ini prove 
operations in the dinic. One spccific w.iy lo imprime understanding as co írltpletnesit 
í)r. Kubdes concept abont gettiEig samphiigs ovtr ¡i loriger period. El ais tei h ñique 
iiwoha much nmrf than simple aecumutation of dala in thtr sen se lime onc aecually 
■ ‘n deteit Sar^er patterns ol integrará nn ot di verse taris with :i unitied rneaning. h is a 
foct thac tíien- is a continuity of expíTssion of cóilBicts along ai a axis which becotnes 
íKtrsmdy rtvcalníg, Lee tu tale such spedfie exairlples as depcndencc on a mother, a 
híí« -igiiost a f^che? {authority), or sibling nvalry and work vvich otie of those themes 
fcf munths in oder to reach a clan fu .«don whkh may accderatc bodi understanding 
■tini Ehírapeotic su cees-:. Tn retirra to che earlisT copn oí countcr-tnmsfcréncc, o no 
íuspect that betause tile .malvst pcn:eives tlie large patterti better it rmy cveu 
kiu- rep^i ussioiis in his non-piutV-uioiid lite I doubt if anyone duims ibac che anaiy*t 
hisan im^m lív svhich prevenís him from being aitered at all by tin 1 experienci lí^ inu 
in therapy. We hope ihat thu expt rience is an incegraiing one whieh will also be belp- 
^ ta tHc paticnl. At best the therapiic will iww Hv ahle to cope betrer | wich bis ovvn ti»| 
frolilenis, but ititimicLicion ipainst deaJing svith the disagreeablc aspeets {> í Licnin 
^H'hnvior wiJ| be ever prenent-This intimnition is tisnally unrecogmíed by nao* civi- 
,! ^d people bccause bv definición the civilizing provea is .1 repressive onc. To x ot 1 
requirió a hardv pcrson, and I diink ÍJr Sttoud makes a real poinL that ihc ana- 
h( ,L hardy pcrson, if not tbolhardy, in chuosing a vucarion in wluch he mu» ^ 

*Hk the de^oni^ che diradllil. íf you hke, tu man. The nawe cnticism ol psyvm^- 
^ *nd psveho]ogists ls not dwavs altogelhrr wro.ig, when suspieiou u voicreü m 
to tlicir ego activides In a special tense the m;m who «odies with mad men 
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tu any Jargc extern js .1 *mad man-, i, <?.. dítnrig, in íhr light of ngid cofiwnáonjl s&n- 
ciareis, si tice Eie works wtHingly wiib cmotjons wbich oiher peopk n. i prcví a mudi ¿s 
possible. Fhe best cingle sutement tbac E knou on ibis is Frciids in 1 ^ 17 . He &atd th¿[ 
üne oí ibr dHfícuJríes oí psyeho.iiljJysis. about which he vvas choiougUy peatffitíEit; 
wi.s ks growlng popul.n-ky _is .1 hrge thcorv of conduvr which ¿tppanendv couildbc l'js» 
fc ]y absorbed. He wjrned hií students ibjt th^ glíb acceptrnce of che hypüthKtb oí 
ünec.msdouí represión* suppresskm, etc . di di not mejjj t b.it prupEc rally twotild 
■icccpt or understand lt. nor wuuld they undcfgn thr p.imhiJ pnxra %vJnc h Is nccev 
sary in order tu ger che hm-hand infor 111411 on jbout people whklft tvAly helpí linda- 
stand btg, bccause oí the cosí 10 thtmsdvrc. A currem examplc of thn rrsistjmí,' b irj 
tbc l;sst issuc ot a »New Yorkw revievv. .1 tiugü/inc rhai is ordiiunly pro-arulytio lo 
nrvíewing Freuds vi 1,1 II volümt- •Intcudueiiofí to Hv lEio.liu.Iwsh the rewiewer says that 
it is dístinguisbed by .1 kck oí humihiy, í n support ofhis Indh tment he islotes froen 
rbe preface eme of the uttmduccüty scuictices b\ freud, wlieit che bíter insta? dut 
ciiis work has bren btnh up on the observa non of thomands of caséis and has been 
svell-verifíed p and lliat thosc who aspire to a crkteism of the audior should at leatf pay 
tliL- prics? ofworkitig throogh (hese cücs to chai position, Perhaps chis h arrúgame, hut 
tile reviewer does not give siifftcjent errdence to the f.ici thal uniess One has che triti 
ti i.i te cxperitnce of seeing the Jjtq, hovvevcr crudely, he does not knmv hnw mudl 
one can leam abom the eontiimum of exper ience 

Kjí-m.n. J agree with Dr. Wiener chai miermeopists who wish tu studs bW speci- 

ine,ls 2ie 11 üt likel Y USc ^ Ut ' hght for iUummation. Huí 1 f y01.1 happcn eo be iaiter- 

m c k olor visión* ol j báboon ir seems íortunate indeed tJiat yon, a represen- 

tativc of the human primates, pussess ..color visión.- I doubi tEiat .1 scieiicc nf cotar 

c.sion suu] l ever have dewelopcd k color visión kld been | non-esisteilt ¡íi man.The 

veiy taet Chat wc po^ess color visión is ufa great heuristic valué: it has cnnbled us to 

formúlate hypotheses which could not easily haw been advanced ucfienvise. 

1 ¿i- i [ L l LI3l: c 4RÉ vnh Dr, Abramson s vieus o.n cite differenecs he fmds bctHecn 

r. '".j tK ] T L[3L IUC ^ machrmitical ares and ibusc experienced its che piycho- 

- * ®^ íri Y r^pimon 1 li .31 th c Science ot p^ychology - tu cxpms i i somewíor 

f ' [.' ^ lliiE 10 ^híi psychulogy: it hji ouly to do with saen^e. 

C;- ™"«™d J very incercstmg case it is lucky vve have color vimcim. 

ftc 7 thaf« i "' ll r ***«« 1 "™ of che study of the seni ofsmeU is due to the 
Tace tiiat man is rdanvely anosmie, 

Klüvrr: Man may be comidió micrmrmtK- ,,nini.ü. 

TROu,>: Vm nc,t ÍUr ^ wbether i(*s n ,an to 4 mmj| 


anosmte, 

WiENtH: ft makes 


or mankind to the society wliieh 


very- lude díffercnce. j E i s Very Wc Jrc tlyll]£ 3 „¿ 


EraI 

a PP«wth to the'stuiJv ot^factonTfJn " olí - lt ' tor >' ivs[tm - lns íc '^ n “ fiC 

eiu.We ípn t . <lr tl> be wtjrtí II . I ' 0n ' " llI ^ hE VC T w clJ havt- facen cHircly Jilb‘r- 
W, E Nt. B : Sfe h 1 CfU ’! y defiaent ,[1 tcrtain of da««y ►rcsürtanrc,* 

injíyjis in the se.we «Tbcfaílí"Vln/tT" Wlwl 1 h:jvc SJ,ti 11 "(* triridsin ofpsych» 
woiting with toofa H nr , T > r . ,T,I,c,i ' n > 11 is nicrely 4 stateineiit th.« « ^ 

of wcking with tooLs of tfa .r lllCír - ^ an? I * 1C hcst tooL<¡ wc have, hut the proHf» 
'lian we have wheti u.c :i!t . IT'Y VCS < f nfirnmus ^iíícultics rhat aie nmch gn-itrr 

«r big factor of JiHcience in c], rom 1 K ' l ^ ín K obierve by a big factor ofstaU 

I itts: ! think oiic enn ciri-vf i .. 

Brosin have never been aJltr-H t 'T'' venltntl> ^ tlR ‘ analyst too tar. Or Kübie andOr. 

,Cd ÍO demonilt imane people They are not mv^rv 
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m'íijítrfv. ] don’t reiDy think that bccause of the kind oi material whsch you treac k is 
nrccssarv chai fOu yoursdf shnuld grow 10 Tescmblc it. thcrríbrc, if it is irracional wu 
luvc be irracional 
WltNF.ü:; I dad rtot »y that. 
hits- í>r. Smiud raid it 

FftEMfíNT-S.MinT: Hm j thirig Dt. Wiener said is so importam, that we have to work 
voih 'iih.it we have That is the esscnce ni chis wholc busmesn. Wiiat wc have are 
biinían beings and you cannot | possibly Dr Scroud, elimínate the human being, tiw>] 
rhcTffoní wlut I am sayuig and cryitig 10 emphasize h diat, with all their limi ración s, h 
migbt he pettincnt Fot thosc scimtifk invesrigjuors at the general levch who ñnd to 
their barrar that wc haw to work with luí man beings, to make as much use as posible 
üfthe Lrtsights ivjíbblt- .s.s ui w'hac human hciiig* are like and hmv tbey opérate, It was 
ncn my thougbt evrr tli.it yon could sulwdtme analysts íbr a machíne. Howcvet, in 
OHisidering and trying to set j fíame of refcrence íbr thc human being who lias to 
opérate part ofyour machine and nuke ccrtain judgment':, thc analyst niight he able to 
indicate ccrtain ways m wbich yon conJd do that with les* error, Jess disturbince, or 
K "Holscs» ifian yon wOidd grt by ignornig the data carrimg fom analysts. 

Shkhjxs: I 'woultj trntircly Agrce with you thac wc ha ve to work with wliat we have, 
huí wc doiu have to igict to continué to work with no more. 1 ain interested in add- 
Htjí to our kit of tüok. 

Wif.mei: That is it. 

Kikee: May [ add Hiñe word ío elimínate c>ne other unnecessary source oí confuüionr 
Tht?r\- is i grcai difference between the an.ilysi vvoiking as a therapist and che analyst 
working .i\ ¿ putely sricrnnfic observer.That is true in all aspeen oi medicine, but pat- 
ocularly in chis nnc. In scientific observatiom it is posible not to eliminóte but to min- 
jriníc ihc personal Jactors jriung fium the role of the iaiudysc. In thc míe of therapist 
)vu delibératelv do not do this p for the spedfic rcason that the analyst is .1 sanipJe 
himiaaiiry on whonl thc patient ¿cu out and lives ouc a great many oí his piobleuis 
■tbnut hurmns If you vvere to elimm.ítc the analyst yon would diminate an important 
pan oi thc therapeude experienec. In a scientific study of the machine, there an. man) 

]] i whích the distortioin dne to the ¡malyst can be eliminated. 
i,s,M l -f E : I will sjy orie inore thing about thc analyst. I Nave spoketi oí the rcson.imc 
cffécL-, fot che engíiiccring and machenlatical part of thc cmwd. I would hke to pin it 
w the fnUnwmg way. We don't attempt any proper sheoiy of wave illtcrs. we ühiei l 
bipe cti, ñor t^n v*c cornpletely, rcmdVt the error that ls díte to thc í-n t that thc nms) 
cannot be 1 omplecdy separated.We sepárate them as bese wc can. With a füter 
che íicparjcboLi is jt i\% wont w^heii a largc part ofthe íioisc ind a 3 arge part of the mes- 
^ ¿It of the sí me frequeney. 

In oclirF woids T tbe very fac't ofthe snmíarity oí che observar and the observe \ tere 
not destnov ihc posubility ufan important degíee of separador!, but it does cut 
^vn that degrec | enormously. It is quite sdentibe. 1 don t want anybody to thmk [iti] 
n=j[ a perfret llse 0 f a f p ] wr measis thc iitnit of wíme wtr can do in ihe predieters and che 
fiLte ive have been building- Tlus appltes to the whole Science. Wc ktiow we are 
tu get errora. The problem is in some sensc to minimize these bul we *re quite 
“ sciemífie whm we do the best we can with the knowledge that we are not gomg to 
^ tu gct a complete separad on. 

I^Ttsom Whac ú on the program for this moming? 

McCi-LLoch: T'hc prugram ibis morning k the possibility oí picking up thc nonons 
üt P*>siibie inechanisms of tecali and recognición, as che bottlcnecks tur gtttmg s 
0Lj t of tnemory i hen rnay be seen to what extern our pnrjudica, <.,r eomplcxes, or 
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sometMag else, may throw .1 monkoy wrench into iht^e pmccduies, hrtüwse E think 
chai n ihe crucial ítem ivam (¡i dear up %vhen wr come taik lo thi- nonon <f j 

neurosis. .1^ somnhing which confines us to a reiadvely smatl pan of wtiai nnjzht .!■* 
and uiakcH us fixrd in our actions. 

í wmild likc to poim out. iE [ may, chac there is .1 ver> dilf'errnt problcrn hefistxn the 
Lon^demion ot mechanicj] mamones and hLim.in niemcry. In all the mechankd 
me morí es that I kncm abnut. eicher thc time ¡ir spaee, «r mne and %p;ice. ewidiiutft 
wrih «111 Item store l( .i% infnrniadon, in mber WLmfy, rts addros n rctained anii by usiity: 
rkis .idd e c-ss r une cari go batk lo ih.it speritk ítem iEi.it \us bi-eii siored and ftnd oul 
whether it is .1 jot. or titile, or .1 i dilección ot‘juh and tildes Thís docs m>t botó appar- 
cntly with résped to limitan mernory. We do not secm in any sense io bate an .hJdrcv. 
tbr che item in rliai fashkin. 

I wüuU like ro pick j[ up fbm our NO 2 '\ that k abone 10 lM possihk trames stu-rrd 
ííomewhere m our brasns as j máximum. JE you will imagine that yon have in youí 
hr.iin 33 hling cierks we wtll place ihcm m tht cortcx - clui each Eias a punch and 
shat on ea< Ei ofiEie trames diere are 33 i.ths and each of your fiÜng ckrks deckfci 
betwcen .1 pairoí upposices' d it is one ot che pair ¡sfopposires chat Icaves the tabón, lf 
rt is mu. be snips 11 olí. ['lióse 33 llliiig clerks,. each simply exenrisnsg onc yes or nu 
dedsion, would labd the frame aceording to che co-ment and you woukf pclmIE un the 
sasis ot simiiarities of sornc sorc che ideas that had eme red into the iraníes you wanted. 

! Ilt3mn mernory has ibis kind ni .ippnm'h to it, that one can get bacb into it oq lk 
basis oí simibrities.This is onc uf its peculiaritió. 

1 Eic second thing is lEcat the eards ofenursc tnight he ñlcd .itiywhere ebe. 'E ht-nr is 
no reas01 ! tbey ^hould necmurily be in die cortejí. huí lodflg flEing dctks fb* 
Éi *21 pur particular chores, whether f they ha ve gone ún » vacation Cíí haví di^d, Muid 
Eeavc vmu vMihmit Ac abihiy to reeatl althougli ilu- irunes wew sciil iitting thcie. Jt 

woi] l rn. .s.imc ÉilíTig derb that pusheti che huilón to bríng up cverythíng this tab 
or lackmg thit tab. 

VWl flLH: 1,1 * ,h£T Wlílds - Vou need an abilitv io send ■■ ro whom it mav concent* **+■ 
111 <•’«•« to di K up tile hiddeD sto r ,igc L 
MrGuujof H: Yes. 


Wlí!NBIt: ' Co P° int OUI 3 &'n the importante of .To whom it n» mitcem* 
"‘"'f 1, ^ VCry pí r lhly th '-' l]ll r<^t.KK'e of tlie rmmioii.ll hormonal svscem wlárfi 
1 .j- ‘ h L ' 1 " J | I r '’ [ ,c l-ythoan^lvheal pmhtem in rrachiiig Itiiiden messages, 

m T, ! raL " ssa ® e -n 311 rases, in some we have to senda 

cm ukl . ¡, ‘ 3 - * 7 ° ' vh ™ ie niay eom-ern. masaje, and I dunk wf 

lú iv con -t 1 t,riM ' ,p L ’ ‘ l f heii4gh v.e hur oot reallv pruved it, tliat the -To whool it 
o ay L oneer„. ^ ar, hkeiy to be on an enmriona] leve!. 

i„±XOne dll \lr e ^ Ihii W2y - 1 f 'ot filine these duup , til 
iUuminates them. m/lUc'-^T' '’í ^* h í> "*' ^™er tul offand ihrti 
liqlu wos sent Than f' c i \ IK s lts ^K^C lo 1h.1t place fiom which tEk 1 
.1 simple flash uflight to al]ofiliow hl | S mL ‘ l,, í' ir > 1 til over tht lot and sen* mi 

svould lijíht up. Le C ... ' ] !it r ' KLX l '] t,f which wereofthociibw.il typc 

which svotks at another w'.,ec l",, ^3 " fl , K h Workí ÍDr wave Imgth '-'T '-' r ' L ' 

in with the whole distribuí ion of t |!'' y " U eJSÍj y ‘> n Kisis of flashmg in.comc 

tjitite apatt fnim where th<- ,h ' 1 1 ou ntJ , ysidv or the fixed pattern yon Jaid «Joven, 

there i\ 2 fundamental dítV- ■ orher words, f dó not betíeve th^t 

tur.nüzed in gnr.it detüiJ u, hwtVrir ct !n! Vítn * " >ctHoi y " hilh Stippnwsis«n>L- 
Ot [he right kind Jcattered h.ri f ' j * 1 »dght esist ofpmtdn molécula 

which kind oía mernory ie ih i"s ^ i >nL ' CMlttat from ovcrall opetation rdl 
r ' ,E ,S bm 1 dtl ^ ^hat ii wc wx-te ,o go atter the pmblemof 
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rpLil] versus thc problcm oí recognición wc might be ..qble to get somewhere with 
respect Lu our jbdift to dxag up the things otit oí che meinory we wit it. 3 tbmk w L - 
wjnt two ¡hingi-We watt sume kind flfa theory af recalt that jh workuhle and | don'c 
dtink we liavc it yct. 

WltSER- No, 

Mi i "ltíoch: Human memory tus at Eeast three kmds of things that are distinguish ■ 
.(ble trom thc curves whrtrby one karm, We have a temporary memory, which as 
prohihly as characteristijcdUy a reverberan on or short-trme procer as aystagirms is. 
Therc n surne Limi ot'.i process which is im^h ed in skilted ací-h .uid is obviously ditkr 
-ti: Itimil ¡he kind of memory that takrs sn.ipsboLs of thc world añil files them away fiar 
iii ture refiToice. whether or not of any importante at the mornent. We do have a 
iftcmoiy nfthe third kmd. that is not mimediatdy accesible, chai has certain diffenent 
jropLTEíes, one fmm the nlher, U ic dns third kind ofitiemory that I think is crucial to 
ilí ii* v.'v him onc ge o. a re cali ti ir it .The diiri*z which is earried in reverberation at the 
Luaifcffst isalreaJs m the wurkvTherc b tío pmblem at alhThe thing which is a skilled 
.¡.i or suppused in he. has lieuri laid down bv scnnc kind oí syn.aptic st meto re. A3I 
ifhr. it k thcie Yon go to acl and tbe pactern is the re already tor yon. Yon only kcy 
¡rito ]t And go thio-ugh it. 

WtEKtR: Playing the piano. 

lhk h: But the third kind of niemory which t sírougly suspeet es more ímpor- 
tAiit in iiruroses chan the rest P I think tirvt needs an examinadon oí che inech.LJiism oí 
rtciL 


BRojas I |use w.sjii tu ask whether you wiíl dastusS the possibility oí an independenc 
syxtem oi:.li as ys>u in the eLassic anmés las and relactd üomnAínbulas Añil 3ry r pnotit 
issth iartems, iiecause 1 ajii taso naied with ymn conccpt of the ihird type of memory. 
I wondeKd kvhat yonr thinldng of the *indepeTHÍent system* types or recaí! might be. I 
ciy independent sysiems now ¡n quotes beca use they are not truSy independent. 
McCuiitMin This SLCotid cv ! pe otnicniüry has so me very strange peculiar ibes, U, idr 
Mnple, ¡n the cbsic phrJ^e you Jearn to skate iíi the snmmer time, the seeond kind 
tifmentón ií.h a pcculiaritv. if yon use it much it is better on test and it Idt alone il is 
w«rar. Un ihe tickí test it cends w be better Again. So ic goes away like this when yon 
■ut' ttsrijiy Let it alrrne and pop, it comes again. What diis is díte to 3 don t know, but 
itswTm tu rather t-hararterisbc wheré you li.ne a complicated sensory iiiput and a 
motor 4 fi at the enó ofu,Tliis is rhe place wherr ihk kind of curve oops up. Ir 
doftiiot look like the other curves oflearning or the oiber corves oí retention, 
Liddeíj.; h there any briefway you can charactetize it: 

McCulk«;i!: The fírst I cal! simple reverberalion/l he second l think of as a senu 
Síildercddn aífair^and che thitd^phorqgraphic or snapshot. 

'totNH. What is the kind of memory you fmd most 1'requc ntly: the arts? | 
v ihol?dl Ihi- suldered-in variety. 

I miM-u : What is the cxample of thc íirst? 

McCut^pca^ NyHtagumu, 

tur; [ wiHild Ask aguin rhat we reconsider thc advis-abiiicy ofustng ^^ n 
Qr >'* We, beca uve Memory- k a tou) ñmrtíon which indudes availabdity and recaí 
■ind ic anks chai connotaron in general u.e There are permanently stored orgam^d 


’^prí/winu:, which can be buried \ 0 P 2ÍK 30 years. 

MiCüilqc h: which I would < j 11 traceis. 

l JlitJELL: ¥our third is calltrd »trjccrs*? , rr 

Kl-Ní- rh w can be brought to IlííHi as vividly » though they happtned 

üs c the word *mcmory« tor something, whkh peopie spt-ak oí diUbrentiv p - f 


[ 1 * 3 ] 


[ 16 +] 
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ulai parlante. you gct ínto scnuntitf diftit utncv [ h.bi m \h, ]i.at rmuhkkl nu 1 j.ut nigfaL 
Dr.Vora Foersierk mesure \va^ of\ivailabititv rathcr rhan oí mcmorv in the mdwiw 


sen&é. 


Míá a.i ioí:ie: Will you t.iv th.ii ,igjin: Vtui pM mui HEnjfliu diílkLiliíes whcti yon me 
the wmrd fTiicinoryí uftkit which man carmen rctall 

Kiosir: Which he c.inrtor rtrcall bul gúL*s into certiin mjnipuUtiDm arad it pop^ üpjust 
as though it bapprmrd an hour ago. 

rSi.HAfíD: Arr you not worned abouí The othrr m tle whc a n it popí up and cannot he 
kepi lÍlhvtt? 

Datf.üon: I think k is very importan! to takr up the |>oitic Wiener nude jbout tk -Te 
vvhoui i» mny concern* mewmgc bong perhaps hormonal and fbai we diould reía thjr 
poiEit lo the analysLS. Wr wcrr told speciík ,ill\ hy Kubk ycsEcrday jltcnioon to regañí 
[lie uni-onscious .k [Mt-mirries which face .i dynainic barrier which holds thcm down. I 
wouki likc to ask how .1 phrasing vundd worlt m your clirn^tical frjriiífW-ürk ni vdtk r: 
i]k- unconscioiiH mcTiiories lcjuIJ be cvokod . oiiceivablv bv an j rl l*« cm: Ib whom i; 
iii:iy concerní mes\agc, a hormonal sute, hortirEhing oíihe kirnj. 

Fjhjhon 4 Smiih: May I give .m aneedonr betoir you .ek ihc .¡n.dyvt lo expresa str J 
thmk a littlc data may lielp and fhe ón]y huid ot'd.tu yoy can get <s cither j p^taent vt 
an antedote, I wa 5 sitting .done in my ¿partmont and betame awirc oí the fect tkt ttiy 
tace was hot. I felt a flusb on my face which <\illcd to my attention ch l- ni. e that my 
^ke was hol. I be carne consciotu of Je and Ehcn realizad tliat cvt n though I was di 
iilostej wjs acntdy embiirrassed,. thorouglijy ashamed and inKomíbrtabJc andiusmie 
w hy. b.ic m the world is goiEig oii-h, I ask mystlí 1 have a book íei sny Íudi 4; per- 
hups 1 have brtn reuding samething ihat is eni | barrasesEig r já í lodk ai the 

book that 1 have not hecn reading íb;r a littíe while, 3 imm have been daydm^nung. Bv 
assoeiadng backward^ about thrct- asisociaüons íroni where I left off the daydrc.irmr^ I 
Nik Lr.jii.\ caEiic itpott a mem.nry' «it .« Ictíer which I thould have amwered biiE whicb 3 
h.id ñor and t felt jshjmed i'ur not having anjweitd it The mornem I rrcillcd the S*i- 
tCTr Si, ’ ld ’ ' lAh thdc ¡i ¡t *-' and tbc liush on mv taci-. whirh bv rln-. tíme w» ^nite 

uncomfomblc, immediatdy míwided Hus i 4 an eximplc ot i me^gc which W J 

vynjimv harricr with resultant fthysiologica] d¡stud);mce which Uited rnitil the banier 
was brtiktn througli. 

Uatksonl T wwld Lkr to íügge^t th¿t vve rnight rhink about the dytumic himer in 
-¡hi' 3 wL V^h' 'V U '". r ' : l1 pardculir jffcctivc State tmght be rel.itai m sonic 'F' 

. ' " , ^ “ V ' , ^? n> ¡t concerní me,Hy,ige which wouid cvokc the rnisstnji 

rva-o r" 1 lut Che t aiW sutt ’ «™u t cd With rhe srupshnt iv the thiity which ibr 
ot onomy ,h!cked by the oTganism. 

whit kind'of ^l ' [ '! tlmul[ r;nl!:kt ‘ ,i tllis 1SSMC which wc should recttgniic explkitly: 

™ wh W r CCHeS (jf ot’ rveeption, and of respo^ h 

oper mng when a » Jo vvhom ,t rtiay concern, n^jge arrives^ 

Tbi * d* h„ E „ lechlni „,r, hl( 

cndoLTÍnev and tlv^hom^ ^ cil|L: as rcvraied by study oí rhv 

stteam bv the so-call ■ f \ J °u' | l3 ™ Varí ° Ufi hormonen are pon red into che \Atiod 
h tfaea sdeotivelv absorh^d 1 ^ cíu ' blnod ibw ,irc íWK cm i.ihlcd and ejeh 

cutaiing in che hlnnd L „a í 1 ' trinitnatcs miong all thí different hormona 

ovaries for example w i-., S ' < ’ lK j’'" cil, ' sí? which phvsiologically it. 1"^' 
--d thv JdToZonÍ wh lt r d ab ^ rb “ d -Pond ¿ rhose pituiúrv ,,d 
cydc, ' ” ^ h “ ch “> the fnnetmnai pJccses of the ietndc 
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The endoLTLiiülügists have atlempleei to ■mechanize* diis pmtcss by jssummg thaf 
rirh hannarie bad a *targec* urg.in oí ciísue at which il was aimed by tbc gknd which 
puduced it. Obviouslv dm analngy of a u¡un and a targec is physioJügicaüy Imponible 
sanie ihc hormones are Ireely circubtcd by the blood m .1 mixed solutíon which even 
ihcoigiriie dienusts and biinhemists tuve ditticnlty in traed mu ring. 

[ hcTe ti involved in chis process. a *To whom ir may concern- message* and a sckc- 
tjvdy dhctirninatoirv and respoitsivt. 1 organ. both ot which musí be conceivcd as [i**j 
opcridng in 2 highJy organized mande r. bul wicb inrinitcly vaned dimensions ot thc 
message.ihtí selectiw. alworbing operad011 and The rcspoi»e + 

Thia n The kind oí procesa which wcurs ut anaphaJaxis where che blood stnraETi is 
tfnaüzpti Le macfc difTcreudally scnüitivt’ and seleccivelv responsiva to ccrtain *ub- 
■■■ in>. es wluch ir may not agaiii expetience.Whcri ir doe$ respond, it dE>es su vigpnously 
ut viofónriy to rheir reappcirance as do v.irious organ syscetn* which abo reací sclee- 
tively to chis blond tvsponse. 

Ibus wr -íhould rrcogmze cert-im niliétited physio]ogieaJ proecases like thc ertdo- 
crinr-urgan sy-Mt-in inirr.icijons and abo certam procesaos which are inoditicd. ailered 

made more or les* scnsifiw in, and sckethv oi, various suhstanccs by a leanting 
pfDCMS. 

Nítw ít jil.iv be suggestcd íurther ihal thc emocional rebelión che overa H organic 
iKponae involving a cu muían ve iractiort ut ail organ Systems atid hyper-u tsviry oí cer- 
C 4 ffl endocxÍM - may opérate to mercase the sensitivTty and sel^c civity ofthe organism 
íli ceitain »Tb whom it may concerní mcsSage*., inlcrnaÜy and :dso cxternaily. I hfc 
\dccttvity, be it noted, ts 2 process of díscriminative acceptancc or ¿bsorpoon and l >t 
respome ua rhc messagf. However, che partern of r!ie responde i& usuaily a forictnon oí 
past «qxtience and therefore may be more er ^ (devane and appropnate to the mes- 
::j ih^ 3 í ínter preted. accepted and reacted to, 

An eitfcytLtuial disturbante may he regarded js similar dynamically to the exacatión 
í>t -m atum when ejtposed to penernting radiación ü su thai it beeomes ladiu-L^ciu. 
itiiitiintr various ehirged pjftseles which in curn provnke rcaeiions cfoin oiher .hlsjis 
^ h.Lt is uking pUe wirhiri di acoms,that i* the dynamu proeíss of self maiiitcnancc, 
h“Cúniei cnhaticed* under radiadon, so cliat che re is a responüc to rhe Lsntsn l sil tu. 

J tüin h Lsí .ki\ intcniity and duración beyond its tnormab bebavior. Ont.e ra ¡ace 
fKdted süie wtD persist with t umulativc decrease of iniensity as the atom ^runeiu £,ts 
thc üpiscdc ofbeing radiaced and su rcaets thercafter to che prese nt B 2$ it '* carii<f ^ ro 
r^pantí m üte pase. 

h i'rirty be worth notiiig chai wheii we conceivr of thefie sciective activicies as o rgJ nn. 
pnxesws we dn noc invohe speci.il cnncíes H or *uí ^ ,n| Torees. motives m ,m> 
i-’h(_T bcuriltic devices ofsratte ihinking, so often cmploy^d in physiologica , p^yc o 
^ital and social rheon-The proejes of che livmg or^mism in Jynaiinc 1 ehciom 1 p 
^ith tts mternál and esterna] envimtimenl provide the eiieigi-cics Lst r u ^ r, 

^nts, O ur ^4 is to develop the eapaeity fbr tbmking dynamically. wh.eh means 
^«Aig all oí the aetivi | ries of the orgímism-pc^onality m cenns oí tboc ongomg 
living piocnses ¡Lnd operación* and e>aens¡ve modifn ition, wuIjomc imn ■ ' . 

^ agpncs or torces or mipucing additíonal 1 apadtics or spetia pn>perties. 

^ibiccd tw the living ürLMnism.These ..re suffident to aeeoum Tor persui ■ 
^■ckpjnent and expression if we WíSl mneh mtently and al che same ™ L 
"“ny Hiivtvah of the animistK tradición which al e stilS implied in much of P > 
dvoJogicil theories, 

Uní kind of procer ¡- to rny minel, inexplicable tmtil we fvl ogmzi ih.^r 1 it . 

" he it bonnor| C . scimulus.chemieaJ reagenr or whacever you ^ ^ ^ ¡nteroreted 

nü P íí,A cr B ]in tbr<T, no dy na mies except and u mil it ^ sel ec ti ve y ai cl p ■ 
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and responded to b\ che jppTupnate agent H organ system, cell of pvrsoiuhiy wfio h.is j 
concern with that message. T he mes^agc lias no J-iícanuig. in othcr words, exiepr .i- 
that mraning is piar into tíre ni cesagr and interpreted in cernís of che sdectíve afrep- 
tance jmd pailemed rcspunse giveri tu the lit meaning i% dcftrird by thc 

rwpnnse, tnr che pcrsonjlity so respondimg, 

rimas we arr taccd with j ieedhiiL situaron which a-' che dviiuiim piures¿ üfinfrí- 
^Liioní che oigan systeni, ihv organism-persorialiry, has .a wtet tive thjtshoki with div- 
crimmating acceponoe-tejcsrtjon and paiten ted rrspomes, which is coutinujíLy oper- 
ütmj; in thc interai tion oí thc respondía ig nrg.in or .í^etac wnh íes em-ammneiit.TELi^ P 
tiikc ir is i tield situation in which cvrry corutiiueni of the íicJd lias ,i relame dimen- 
HÍon. poiency, etc. as a tuEictmn oE tlie tield. Henee no onc part, action, opcrjAotn ftf 
otlmT eonstmicm oí tluc he Id can he picked out as che agem or given any speoñf 
causal pote ncy .as tí u vvvrt a purely linear reían ot]. l bis ls _i circular proccss - j circular 
interjexing process which has hevrr e volved by orgaiusius toa fñgh Jegree and whidi 
we hace jtíst learncd how to construct i ti machines using the tccdback pnirciplc. 
K.IJIÍIE-; ] ha ve tried to pur¡ th.it in ñgutativr langUAgr. Wc tnmv that every diy fll'our 
hve> xvc ha ve utifuiished blisirtess. We ha ve a c-l- ruin nuniber of experíences which wr 
look b.*ck iipon with satis fací ion. with gra níicarion and a tertain mimber of ryperi' 
erices^ that are Icíe hanging in che air libe an íncompletcd record, sonie of thcisi with ¿ 
dtdimtdy unpleasant eifcctive cune T soiue ol thern uniinparraiu and we dwrniw thcm 
Sonic of ihern have a reverberating qtiaiity or tmpact npon íisl av wr drift offno sleq> 
onr mitids f.ikc 13lose up, thc unfinhhed btisiness of ihe day; and we start ruminating 
■iboLit thcm m daydream and phanusyAs we drift uffinto a tiypiugngic sütchalf-^y 
r ' U1 Utw f eií decpiii^ ímd waking. we lose hold | on mlicv and th.-é ,tc tpndat^ ¡nw 
xistial iniiiges which are thc language of dreams íhis happcns cvery day.AnyÍHuh whü 
o serves iniseh goitig tu sleep can W££ch it happen í his unfirúsJied business whith 
^ u - lL * Sl, ‘ i o1f ^ dynamic, It has a 3of of i ni ce m it of sowie kmd and cjñ lens.nn 
inglily cbirged in somc way with che powi-r to influente our dtóughts and fedm^ t\ 
yon nrikc tile eyper.mcnt of puttmg peciple into hypnagugic rrwries or light ^ oJ 
Lv pnosss ,li] ^ inild narcosis or any kind. chen clu- vvhoJe as$ocÍ4tH , e pnKesi 
tignt baek tot!,«e stnnu centers with a n itiimcdiaey which is astunishinv. We ow [hn 
m k mer. ham ^nicii linnng thc w,ir. As thev started off to deep they wuld gP 
nght haek to expenences which had been musí M tO chem, at tí*»# **1 
t ¡ ^ j L | lr '* cndiiüg on soniething that was unliapfiy, trviny to finiA up 

' tfr:m ^ bbl kl ‘ J 'M»u. h,'nu.l bcu*» 

hfmeinní/^nn^fr'i ‘“Ti" J' Ind, ' 1 ^'= f wh«, hlml, ,U , ccrtam pomtvé* 
tlie OUtilde of l -L r.ili V 'i^*^ J 1 ítouj kI filH' who could reincmtef 

XSSÍSÍiSil^t m tMK " ° { htt W slie w.« 

k.T\, iJi:-- il-l-s, tile whule™ti' r eV f rytllin!í 1111 tlu ' “iiMiir. Slif n-nieiTibeníd the shmk 

P«t ¡«to a mildly noirutized S whl! *** buUdÍ< » l,,,líI íhc T“ 

tíme I W ir v%'j* A t r L iiii . . terfal11 l}l <t we uvre ivorkLng with Jt tlie 

cverythiiig Aere. Thú; VVj „f , i^^i . >1)r l, P cl ' cd lnd could inowe nts.de and sefi 
dynamic harrier blocked ,ts “*■ [ne, ” ,ofy ' lnd Vl ‘ [ M>rl,í kmJ D, J 

l'.me.ii's cnoiñmaJ attitude roxvi„fe d,e barrtfr t:m So « etl >n* ilft b Y aHenn B ittf 

ti by nanotizififc i. Cij Jessenii.ü rlj.. lv f f ' ’’ lt COI1Cí ' ilecL SíHl1ctlnlK >' <,u í ln 1 
inorphine. " P in (ií ihe imcmury, like giving a paricnt :i ibot °l 

Hr-ejsin: One rmoit hri l j . i 

acícptjible solutiün m onterTomni-t ^ í:imílíjr to -‘ n of yon, o murdrr as an 

or Hainlct storv;.ind the G i- lr> | ■ ^ 1 ' l ' nlK ttl< >ie dre ; ids*d dtSlculty.The elassie Oedipll 

eíapblC .D;,rk Ugendl by Fredcrick Wet- 







PDSIIBLI MECHANI5t15 Of F1ECALL AND R E CDG NlfiOU 


m 


rli.üLL, i 11 ll'J ¡ [ be us ed. to i Ilústrate chis To vvhoin it may concern* mes^age, which 
Kuhí cúk úk vrorm Lenter, wiih .lSI the Jur^v, It may pkk up múltiple messages 
same ol which jet dcNlructivc. bnt morí: acccptablv for overt behavior than 

OthíTS. 


I í-iANk; 3n dúossin^ thc third type oí memory wc should recognize thal ib ere may be* 
[tedi, noí ot'ihe events or the lints or an\ spediic contení, huí only of thc meaniiig, 
pjiiimlarlv ihti aftei-tivr iiu'.imng. Viv may rec.dl ihat certain iituationü and personal- 
in itactiotis thcrcto are dcsirabJe or hazatdous buí wí do not recal] thc exper icnce, the 
i'vnjts. in which we learned til je meaning, We may t hercio re mterpret siiuarions and 
pcople a<¡ tnvdng ilut mcantttg and i-espond T lo that meaning which we impose upon 
thent widi no awireness of having learned that, mdeed no awareness that we are so 
tnEerpteting events and peo pie. 

rhi, kmd uf tecali of TmMiimgs uuhout the events i\ apparently what happem in 
■irte 11\c í ; ñimtional rvactíons when (he Fecliing tone or the attite emotional reacción 
líarnL-d ni ,in rarlier experiencc which we can not tecali sritl opérales in our prest:m 
un situatHirss which we jnterprct .as having [he quilines or pmpercies makiug 
¿ti ilfecrive or emotional rcaction neetSKarv, .ikhough rio one elsc in che situation may 
r'tíf or rcráLt chat vv r iy. 


iVkCi i lí>e:h: Sometí mes it scems lo me i l comes bstk with neme ot thc ctfective 
meanmgj nnd only che detall. 

Twjm, The uicanings and especially thc .ifteetivr significantre m:iy come b.n k more 
oftes i úun the detailed Fue*. i ti same pcron.ilities while thc dtüilí wiíhotJi tnuch 
meanmg or afieetn-e signifuimec may come bíick m other peraonalities. 

ItSL-cms evidení that we may retaK1 all the farts and decails ol ¡a pasl experieme os we 
iiay recjll e3ic pattern ol responso motor asid emotioiiíd, conceptuaK ete^* which uas 
h'JJtied t:i a pti\c experience no detaíls of which caei he recahed. The inoldcied-in^ 
rtL^|| m.iv 1Cí «uní ft> r die drtaíled ficts whilc ihe other kmd of rceall may be this pat- 
U'rrk'd readinRs to act, espccially to carry out wh.n vv^s Jearncd long ago and newr 
Jchicvcd or compíeíed, whal wr may l ¡iH Ole personal "Untinis-hcd bnsiness.^ 

! nuotitr May I si f ibis, my own chitf Linhnsdied Inisincns ac the end ot almost 
L-? - ,j r , H il.n esf rny lite ss the ihing which I have nianagetl not to say when ! hu niy 
ton» when I haw síiiileJ, wIk e. 3 have nodded, md what not. Almo*jiiviriably M 
I wakc i3i thc moming t put dhe pcople back into thiit kituaiion of the unfirúshtt tlo] 
and I get offthc %vittn kna that I had mtended, and 3 wakr up in J f£ile laug ner. 
rii-ií is nsv pardcular kmd of mifinisficd busintf^ and it aKvavs coírn^ on iwakenmg 
■u^never on pVmg to slctrp. Un gning to deep I try to solw the test pEoblem that 
‘■s i % wor]dn^ on during the day. I get an occupitional deliriuni.or whatetLr y tH1 _ 3l ' 

I be djy's comen! churns and churns and on wakitig 3 get thc thíng that ^cun^ t.ur\ 
f¡?»d in me as a pattern oí dreattiing. | 

W i^tn: I often have on waking the solution m thc ptobkm which I was unible to 
sofve befort goiiig to slecp. , 

MeCuuüf: H ; Thac brings mr to the qüéíiion of bairier theories l have a cousin who 
W a mathmutidan, i snperb chess pla>Tr. etc. He ixcei^'eíi fnom h» fríen* ™ 
in Pow - he w:ih then 20 - a complicated set of data where they thonglit t icy had 
“noiigh inforitiation to compute something and werc not suré ot n. t t tey jul 
wodd he so]ve ¡t? He pm the U-tter anide and said, .Pshavv!- He went on play- 
ln 6 c he& and he did that two or thrcc daw. sailing during thc day and playmg < ^ * 
rv ™m«.We dept ncxi m one another and in thc middíe ol thc nigfat he wokc up, and 
^ fe .yes Ughi Iit ,hr ctndlc, took p.ncil ,nd pipcr ^nd ^ iherc w.th 

wmc 1», thc solution. M.hd vou he W m« lookvd at (he dan » ti r,< 

- He wtote down ,he numcrical an^er Hr«. then thc ..ntWetK leaiirg to ihtf 
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amwcr, thcn t h t L general method nMolving pmbleim of chis kmd, pm the paper «¡snckr 
the Wotter, blew out ihe oi^k and weut eg bed without opening his cyes.Three div* 
latrr he said + » W.ir re 11 , I ha ve the ñmnicst fcebng that I solved that prohlem ibr the 
Geodeik* ,ind so on bol he was unible tn recaí! -inv bearing on it. By the endef rile 
fiith day he had become tairjy mi re he IiliJ a vohiitoí] ofit. Ar líiüi rime I isked him to 
lonk o nder the blottcr I have no idea how long it would ha ve Liken to reeonícmá ík 
snhition i n the waking vc.ite I be re was snincthing fie had J.iborcd at, done, .md n w*¡ 
íos-t cnrnpktcly out ot the stream. Wh.u sori ol a bamer m tecali cm-sís m \iich a satua- 
tion where che contení of the memory vvas something he Entended in his w.ikint: mié 
to do and meTcly set íe aside fbr che pteas-unr of ches*. These are ihc ksnds ofbmiers. 

WiENtJi; I think there iv soznething very mterrvting: therc bcciuse I hjve had sámihr 
es per ier tees. Ptrhaps íl was the reléase of tensión. Ir was disponed when Kc h^d solved 
the probtem, There was no longer ¡ni cmotional pull r even rhongh not fiiully takn 
e.nre of 

Klüveih; The general impresión pree.uJs that only emoiiom ¡in j effcctiíc m bíerkine 
niernories and that anythíitg that is emolí un itlv dchydraied. Ib ke thinkittg, doc? itot 
possess vurh bJuejung powers. Nowadays there seemv to be ven*' Iittlc interesE in mcch- 
anÍHins of think]ng, A genera tion of psychologisLs eIi.u b.is setn w ir that óh núUkua 
standardized tests have heen administered lo ,tt least 2d nyllion pcoplc has appareody 
■liso scrcíi lo it that onJy aboiit two psyehólogisEs are left tn this emitítry who jní nafly 
interested in the analysú of tbought processes. Ee scems rh^t a ütfong mtercst in mffl- 
Ügence tests doc^i not impK; ,md even exeludes, an interHE in the Enechannisis o\ 
thinking, 

l.et us eonsider nhínking* or 7 more ¡larticularly, »abstracE thinking,- in tliinking, wc 
may bolate or *4batr4«4 one property or one i harjctcnsuc ítotti a sfet of widely ^ffer- 
j-ell properdes. Abstraetion impJies that heEerügeneous evems oí objectí bectxne stmi- 
la r or jdelinea] with refere tu e to cenaii] -categorics* or ntunemions^ It is by vimie oí 
ccrtain sunikrities that hetemgeneous ítems are referred to the «uiue «cries- or thf 
e imeT3>ÍH.m.n Apparcndy processes oí abstraerían procccd b) r constanEJy shiüin^ 
anicnMons^ 1 tlur is, by perpetual ly destroymg simibríties and pcrpcELially erratinp 
Nc.w otiL s, [ i, peihaps not surprising that brsnid reachcd the com lusinn that tJie Í^toí 
- nt\ ¡s ot paranioDtit importante in tile meehánisms ot drram CornLiEion; it b 
n ° t :u,1 ^P ristT1 S ijncc saíne factor can be shown to be opérame m thinkiny^n^ 111 " 
U^'VT' ^ n _ u ^ lorot3S ot -hcr pvychologic.il phenomena, Howewr, WiltiEn 
;V L ^r 3r )- tin ^ h,1>l2ln ^ [ he d.iw-iess revelty Dfsimilanfcy.^ Übvinusly,hf*SIt^gt , - 
tJZ ^ may k ' simiiar ür ¿¡^iniibr in a tbonsand and one vrays.Tk 

umuertv or ■■ > i l ’ m Jritit?s Ln hcterogencous material uuplies thal one aspee! cr oné 
uther i r - ^ ^ ro i X rrK ' s w ♦abstraeted^ oivolated^ or KÜssociatcd* from nimic^ 
? r hm ^ —^-other propertiev The ha d* I 

i o deterrmniní. t]!*' ' ms ° P™perties ,md not othm mav he €if dcciíive impCPfEantc 
" d[ T Ln0m ^ni of my behavuir. It may play a great m 

^ -echamvm; , ,, invoJved , 

Whik there may be ^ ^riul .,s «nuiiorLS in blotkin^ mtinwia 

or isolarion oía D:irtifiih ' ' ^ rV - hr *. t ^ L ' rí; 15 nfl ^Oubt that tile jhstr.u'tio 11 

tam similiride; j s kwfii||v^? >l>trt ^ ^ l ter,1 genít>u<i tnateriafe on the Ijjíls ot tft- 

inttmj] Jíld tW 'L^™" 1,ne,i " ,d - " oí ccrtain condirioíiv m dit 

the nature ofthe condiri 1 kUilílu ’ rit - LJníortunately, tvur si-ienEiñc knowledge .v¡ c £1 _ 
particular mate riáis by f<>r particular abstrattiom in the presen^ íjt 

regret that vanivhnm of a n l" i' T <ir ^' l3>Í! ' íl1 ' í ls v ^ry meager and tme may, thciefeft' 
g P^Hhokígy mterested m mechanisms. 
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What I hjve just vud appeaií to have certain implrcatiom for thc analyiis of memory 
déficits ]ii br¡urt pathalogici cases. Suppose a morikc-y h¡» learned to respond diffcren- 
üjIIv to vjiídus -dmuli in che externa! vnvitonment; suppose n has lcarned, for 
m-; mee, ch:. respond lo sensory innuli na tcrms of relaciona suda as dmghter | than,« [i 72 J 
-iienrtT tlurv *siTijlk"f thane «more angular thanyt "hcavicr (han,* etc. We inay tfind 
tter removal oí certain portiom of thc hrain chai ti tc animal is lio longer able to seleci 
.'T rcspond tú thc stimuíus aspee ts ro which lt previousjy was able lo respond. When 
we compare pac- ,md pimioperative ermr curves we may ílnd cliat che previoudy 
lconied dille rems.il n.'Hpurihes are gruñid y disturbad nr not retaúied at all after the 
btm optiation. However, this docs tioi si: en i to be tbe wholc siory. When E analyzed 
jttffrenDíü responsos in which an errorless performance cernid not he obi.nned with- 
uut comparing (he simmli as, for inscanct’, when compon ng weights nr 

-, nnd^_ T íoutid. 011 üie one h.md, chai vario us hrain operatiom led rost to .1 complete 
mi ilmou complete divíppeararice of che iimnley s comparison behaviur. On che ocher 
li.md, lint triáis, in which comparisons were actually madc> wcrc errodes^ or resulted 
in aurect respondes tar exceeding charlee ttom die very heginnmg of (he ttteíts. Jt 
■. :m-- then, tliar deuru.. litm of cerebral tissue docs noi neeessarily lead to .1 lie-. o\ 
pctvioudy Itiomcd respondes but may nierely producé a cemporary loss or a marked 
ibturbance uf comparison beb.ivior. We liso found that yfttr .l coniral injury íbe ten- 
Jcncy in compare stmiuli in terms of certain rebdons may remaní iutact with respeci 
certain sfinmli.uLch .n weights K and rtüy be seriously disturbad or iost with respes! 

¡0 Dther mui Lili sutil as visual stiniuli. Again, we found that umler i ftíain. condi tiorts 
vhi- tcjidency to compare m.iy he present onh with rcspcct to certain kitids ot visual 
■Tiiiiiih. and mas - be absent with respet t ro other visual stimuli, A va i I .¡ble data strongly 
'aijíp-a üi.le abililies to compare and relate various ítems, in briet, tbe Rezichiwpfimk- 
UBírr^can never be tntirelv dcstroyed b\ cerebral lesions. No doubt-particular mem- 
■Jtv dehdts camiot necessarily be nnderstocid hy relcreru e to ihe opínition oí itezwh- 
^ifuíétiotserr .ilonr Whethcr or not certain stimuíus proyicrtles c\ist ai aíl fi>r a given 
animal or man mav be cqually signtticajit, Obviousíy. no comparison bíhavior can 
Itad, for imtanee, to the drtcction of color sirmlatitics ii ^color» as ,1 property ot 
«bjecii rin longer e?íLst^ or never existed for .1 particular organismo 
Mí C 1 1 ¡ 1 >1 11; One of tbe beauties we ran meo when w c wcre tesiing nionkeys hrst 
ínr dr^, rimination of pitch, and secoiid, lor audibility, was that aücr removal ol X bu 
■mditnry eortéx the valúes most of tbe time were just auy oíd place, — at rhe anunaJs 
best he was rigjit back to rhe oíd valúes. 

Kn'lxtii: Did your exprriments involve cotnparisons of two pilches? ¡ 

McCüuoch; Comparison of puches and ultímate threshold for audibility; I hose 
cjiüc righi h.iL'k where tbe% r were, 

WitNiü: Th tf aíimil could not thraw ipdfinto tli,' po»tioii where it at its best 
■Utct rht opeiation buc if it hjppfritf'-l to bt 1 tfiere everythitig v^rnt weiL 
Ki fivt.n The üct that ,11) a n muí or j man when tontrouted wnh hete topen coi is 
i mu]] respondí m tenns of certain rcUiuns otily, or n capa ble of itlating ítems only 
certiin !in« but not ilon^ othen, imptics that nunieious stimuü ptopertics jrv 
irvcflécdsx in determining the resporue and thu<¡ d<> not pJay a role in perecívmg 
ftmembcrmg, acting or reacting. Negativdy expressed, rebttonal functions nuy 
■i^uiiie tbe míe of blocking ogeuts, 

McCuij.qc'H: So fhr as you an- coticcrtied,yon would rej^rd thc bloddng in the case 
1 drscrihed as cifcaive ío that thc man wlnle plajñng ch^s docs not think about thc 
trutheiEabcol problern, and vvhilc thinking about thc mache macic.ti pro i liu cm^ m i: 
íeisd to thsnk about chess, One wotild cxclude tbe other? 
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KLÜVBJfr Yts. 

SmouD: Tt U liimícd to ihé pm^ram? 

M(.'Culu.h h: le is limited to che prot^rim, 

Sthouo; Vou c.ifi put in severa 1 vumputJtions bul rtot .lis indefinitr líiiftiber. 

Mem>: Would i,i he usefiil to ckis-dfy che serles of som of tirnsagn thai gí»í louM 
sendTTW are ofhcr ilun tile -To whom it m,iy concern* mcssages. For cxaiiipk yau 
embarfiss sotiicbody and ihen you leave him trce tu freely Js-soca-ASe under i conlrülled 
shuutLnn and he may wurk li p> i \<h 3n>E<L a series ot vnhcr t'mb-imssing incfctents cr ht 
may furget j rume dti d may say thcn, "I l áu gcc thac jume back by ^oingb^-k catite 
si tLj.it ion in vv1 1 lí. h [hit person occurs. He svjs r i prnít-m^r .it Oxford 2 S years age. Luí 
mr say a lot of other ¡urnen abone Oxford*, and yon get it baek. 

He ru che search is to creare j ckister of rrtated» simple, ^ssoeutive fhing* in che üili- 
jiion T as for instan ce. where ] wani to get h.u k a whole culture. .lilJ [ fed i'ultures as 
tnuch as t can m a lum|\ ihe lan^uage p rite ñames, th L - geognphy, so i h_ic thcy dún’tgrt 
in rny luir Svburil 1 .mi doirtg Other thillgs i don't vv.inl tu remcriiber seveu South Sea 
wands tnmi ai) atoll when I want to go baek to che Mincopian culture- 3í T wain to “-urt 
anywfirre in a eullnte í am e¡oinp¡ m \v.ilk ¡n tile villaje, «rop this onx. piek DiiiWJt 
piek chis yp. 1 can siart with che visual mutor kinestbesu m di.it complcx and bting ií 
haL'k. Ilien diere is anocher son, u» brmg b.ick the (incompleto-! task. I caniiot bringH 
baL-k. whcrr the material lus beeu ¡ done añil La id aside. There nutst be as riUJiy van- 
eties of itera ge and of blnck* to avaiíabilitv js [he re are varieties oí" diese síiiching 
metlicHl& r Ifwc can dassify theim we vvtll yoiir figure of ípeech,You an? usingdib 
ferenL w.ive lengths and we are using different norions. 

MíX, iJ[.t.nc:Ti; It would uot inatter to me ss hat the cubes were. 

Wjenlh: I may say tliis tu-s up widi che su^estiiui, and .i^ain 1 want tu repeal tí wa¿ 
ojily a sugestión, rliat the niccharusni in as-a.u uium is somelhiñg Jtke a charsgc «fc p->“ 
mcabiSicy which spreads, which a certain efieotive rnessage or chctiiieal messige^'Ltí^ 
ever íl may hc^ produces by acting on em uits elosed at elle time, circuía active . L[ 
time, Nocwithslánding the abalice and presente oí good physiologícal evidence íbr 
tlie suggcsctun thac [ made abnut 1 caruing. ihe idea uf the associadun atice:liamsn» ^1 
hormonaJ trigger or by the «■ En whotti [i niav eesneern- message fits tn brautifiilly ^sdi 
che 'whole pietiirc. 


Hutchinson; There i» ene thing which seems rck-v^m perhü^ to rhe queídonofthe 
tompk-ted buanes .«ul cliai tlu- wfher <. urious Ñu t rhjt u eMmplitied, fin insfJticc. 
hy the late Limi Raleigh of whom it wa* %úd that when you uvf hiin «uding «mc- 
rh'jij; vt-iy ititL-iftly he w.iv readiiig une of his oki p apP rs. We h^e J 1 had thai «[Kri- 
em e ,.i coming kiek to soriiething we lune re.,d but foramen.The recaü or remm w 
ii earnés j particular pleaiunble fediny jhout di 

Mi-au: TJ i,i t we luve rejdí 

Hutchinson; Thar we have wniien, and has T come back 10 rea i having tiinjortf» 
íai ls in j[. t aiL at i^ives une tEu- mipression ofa c incuil rluc has buen tarilitated 

^rto Xa^ndÍ 1 '" Cll] ^ j ‘ nd <)T1L ‘ ^ ^ 

ShkhiflíS ChCrt , 1 ' a '«T. “'Pon»!* distinaiott between a losa of avadaba 
availabilitv whieh ve - ' f | 51 A Vv ^y dynamit: barrkr and the lo» ^ 

Hutchiníon - Yes J ^ Ul Ul 111111 OÍ Vind assodated with a parmuiar net. 

WIi-neji; Tíiat i, j very good pomt 

IVSbü'iS .7 r* " ” “"““"S I <lon> «k, - I h.™ . prjudi» 

filtra] dasi of inemorv molccuics, perhaps heeause so rnuch ^ 






POSIBLE MECHANIÍM5 OF RECALL AND FtPCOCNITlOW 


141 


küi) hujig aú urcurly untcstable theory of meimsry ir.u-w, The discussion List nigbt 
J 3 bd úm morning has taugbt rae sometí no g. I don'i know whether ir meara inything 
i¿Miiyb<idy rbc-Vou mude thc disftoctinn bctvvccn toces and | che miemory pjuceús, I [175] 
tIiihIe tt ii a p retí y goud one. I would Iske 10 use even chu ierm, jmi mere mjrker. Ibc 
thotight occun to me tluE Jway^ in ihe |um when I h.ul goteen :]ie wholc pmeess 
lumped cogeihcr, m so doing I might ha ve gotten .1 better view of the wholc forest tnit 
í íilhjIíÉ not sec che trees. It occun to me rh.ic when wc are looking fot thc mecha ni sms 
hiÍ bng-term memory we ^vülic to Jook for purdy passive elemeíits, I wül tdl yon why. 
ffthcse tnarkers nr toerrs wííc auythiug uthef than püsive, what a horrible mess they 
l¡ voüld iii.ike out of che progrann So chal thc first thing, 1 f wc for example fotind Chat 
Dt V<m hxrstcfs moLtcules were mciningful, they do at lost have that quila Ey that 
din. air pcrfccríy passive, likc cite httle comer reficctonThcy remain when; ihey are, 
iJ'lhey are Mili mtart, until yon send oní an Organizad sea re h for them. i hélíeve bath 
thcCestJi psyL'hologhi and thc analysts wül id! yon that yon can ucilize man y of che 

me ínarkm^ in I'.k e, ilmmt suKuntijlly thc same rnarkers under difieren I eircum- 
staicti Jiiií l u 1 tit j up with A result.Lnt icuirkedly diderent nitmury. As it werc t wc dorfi 
íí 1 amuiki rvuirniheniig things.jusl off the luH. ][ would he a terrible occupation. 
ft'lut happím is that \ui have set befo re us che problem oí what it is we aic Cü remem¬ 
bre f lien we begtu searchmg tor a p.Ltrem of markers md hnaJIy wc come to che con¬ 
clusión chai eithri there ¡5 such ,1 paciera of marfcers or there is not s-uth a pattern oí 
niarkerv. .11 ni sometimes we are not sute whether there is suela a pattem oi markers to 
ccfcrrcspond with the hypotlusis we are trying 10 test by remembering. ln a eertain 
kciow befóte we start ítífiiembering tli.it we know whaL we are to reinembcr, 
j[ lcasr ¡n abstruet, and the ptoblem 011 dús long-term ching is uy find oiu Ü ht 
tiiere .Lrt‘ irs our fidd etiough markers to Liy out tliis p.Ltiem íor Lis.\K.'e wanc these liette 
¡ narkrrs to be passive; we don’c want them to supply any encTgy 10 the syHteni. Wc 
increly vv.int them «o rrtain thcír illlegTÍt> r and rhdr rdacioual properties so th-Lt when 
Wlf '¡tnJ out an m^anized seaidi pattern, *Tb whortl it may concern^ Tnessage h et^., ^ 
cni gei back oiir ansvver.We aro i5i>ing lo vuppEy aII the necesMiry enccgy tVom the pro- 
cestof tryiiig ro rernomber itself- 

h '-vas sü^gcsicíi 10 me becausc vvliere [ am we have a terrain surveyed and we have 
a nflHe cornen loe radar ss L ts at kfiown points.Whac do we nse dicto for? Wc have 
J Iflt ti! is'iobile un les: and inslead of askmg to remember the cerr.mi wc do cht opposi ti. 
thin« with tbcni We ask them to tell us where we are, so that yon send olje a paíiern 
l '\ scarch and pkk out however uuny of thc licde markers needed to ídentiíy definítely 
thitthfsc are a pat | ern of markern. With a lítele simple computation then yon know [i»] 
WL’ are, bul the two processcs are very dosely tebted- I think the probleim oí 
t^ickirur, etc, .irc euriously enopgh not rd-iccd to thc shape or eharactcr of out pawne 
murk^f tystenn tlicy are purdy problerns of che dyiianiícs of thc scareh. There is no 
fiimiil orgaiuzation co a past memory. It is just a collcction ot mai \\ l si l iic mu 
«h an hypodióis: can we ttcog nize tbar something which we already know, what 
Ire trying tu reniembcrr 

TlieanalyM mcrelv puedes the patitnt with an opportunity to trv oiu j iot of "<»> 

■;ullv tod>iddm hvpüthc^cs, which he shóulJ have b«'n tryifljí out Song oun. 

makinp bailable ro htm nor the n.arkers. whidn. as thc aualyst poin» out 
wb «5 b t fn 1 11y gets biLL k j hvpothesis which h >s bren so lontr forbidde.i, an- there and 
^ P"f«ii ls verv vivid. The ptoblem is w'hetlier or not the nnrkers are there. He 
P^l«n is tbe hete now dynanucs of rememberingand wliether or not you can enter 
f ^ n i simple hypothesis. 

b -^K: It i, n( ,t onfy bame rs to .nenio rv rhat are involved; the individual personality 
11 Ull ^ert!if l onvjuilsion ot the direction of past evetics (or prefetably r u meamne, o 
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past events) rfrat he cutí mi louger rccall as cvcnts: huí [lite cxperiínce is actn^ly uper- 
atuig in the individuái s prcsent condiict and Feelin|£ h tittcn to rtjeci and t-omoeal whai 
is nol rcdllrd. 

*ISarriers* is an attractive: metsphor but it i> siicic and does not miply iht circular 
feedhack process which [ bclicvc musí be assiiTUed to be operating m all pnsonahriw. 
What we cali harrier* to memory muy he coiiceivrd as parí oí [he circular pimro c¡í 
selectiva awarettess which ignores wlut is -K-hmd [he barriera il we imtu uk thai 
Tiiesphór. The pcrsonality imputes meaning lo i -dcuaiiors as learned by him m past 
experienres* then respomis to the mmitng he puts i uto tbe sítuatkim or pcrsrm, wirli 
conduet and leelings llslj.iIEv learned u iili that meámng. bul does not rucall tlw leam- 
ing experienee ñor have any awaretiess that he is puttirig that speethe meanmg nitothr 
situatíon - mdeed he is usually very ccrtain chal he is interpreúng tíie situación ]n 
accordance with it* «rcah meaniug or the $ot lally K.iru itoned iiieaning, not the idium- 
aiic tneaning which be giv« che si man mi and to which he is rrspotnütsg. 

Somc >rars ago J snggested that we speik of titm jv^úm^ 1 , as j way orVüiKejvin.;: 
[bis proras oí viewmg, or approaching, .1 prese nt situación m re mis oí che dimefi 
dons and meaiun^s that are a t luí cu mi o| past ex per ten te - tJiis may be Jone «ten- 
seiotisly*- wiih awarcnesx rh.it we are dnwmg upmi pasi expericnce to mierpltt the 
present and to see ir ni that time pcrspectivc; or «t may be done mnconseinusly*. «* 
th-it we are not -ovare tlut our inierpretations and our actions are jdLirewni lo chf 
meaiüng den ved trom a past situ;mon and so may be ir rabo nal and incotígruons. 

Siró Lid l . wqggested an.ilogy of .1 radar set and oí vanous m.irfcfrs in (he envire ftmfnc 
which are *passive,H un til che individual ■- radar ^el nache^ ríieni and cvtskes 2 ttflccden 
ot the meanicig lie himself han sent out and now rteeives bai k. ts a JvnaiTiH 1 a¡^¿^lE 1 g]' , ■ lí 
indicares how tlie individual puts mejtiing into a unívefsc thal is potentulK- KKanmg- 
íuí to .di organismo cvery personalhy di lFereuti.il Iy inlerprets and sdeerivdy utilizas 
thosc pmvntülkn-s which .¡a L relevant to h¿m either by inheirítaneí or b> ¡ tcaminií- 
Vídiat we caH culture - che era di dan aJ meamngs iiiterpmíiig all lile sitiunoiu ¿nd 
the grmip sanctLoned ways of respondíug to tliose hfc sicuadons as íheo intcrpictd - 
operare^ to parreni the kind oFmeanmgs wluch memherv ofeach tulniral ^ 
urili^L-, htn .üw.iys iti ;m indtviduali^ed. idiomatu manner Itideed, it Ab Ldiosyn- 
cratit use oí cultural patterns which gives rise to the personalitv procos 
The eonception of.rinie perspettives* whuh we impon- upan .¡II situatums oflfcrs a 
ynanuc .ipproach to tliis problem implying dial everv penonality. whiíe esiauig ^ 
Míe uiunediate presene, üiterprets thar present situadon either rerrospcettvcly in 
o meniurus ^ssnseioiisH or ^unconscious*, or prtjjectivelv m ternis oí espectadoro 
X V l „' m « en ™^ d b v F^t s a xperieme and operare as ami, .panons ofwhit will cktclít 
rieil lí . UH ltVtien L %Ve ^ eaí wítli thc P^cnc as intérpnrted by our \rz# e.xpe 

itiiiiv i ri L Í 1 tK ^ ow m ^ rí1or V oí tile B past■ may be concciwd 10 be uper- 

m -. P r nt ‘'T 8 '’ tlU ‘ CU "" nt -nntcrp.cti^g^pg^ing.t^e 

' mtí Whjt *■ haw leorned i„ th, p,^- 
sitüitiüfK and n". i ^ nnitotic interpretationj. ,ind the püvcbotiC rcaíBO® 10 
R- a ] Sd r i TV 3 * cvident « cm-ühr dvnamic pmeess, the 




autoKthc ¡ÜrXvf *t PU “ ¡mo 1 thc P ublic he ^ 

ly. o which he responds sdectivcly (rejectiug and j^uruig 


5 


.SJL, 12. 


j'j. j ---c.-. . 

V- S27-\T-t ' 11 bum. L>í l 3 hi|iPiych. aJid Scicntitif Mrtbodá.^* 


j. 








PDS&10LE MECH AN4SMS OF RECaLl AND HÉCOCNITSON 


r4i 


uluE has no me.mm^ fnr Imn). The whole prese nt situación h .1 complex of innumera¬ 
ble ■ To whom it muy concern" mvssages .and every orgarusm and every personality j< a 
dytiamií procer operacing in ies own selcctively perceived and itidrviduolly meaiiingfiif 
-privóle World». 

This. I iak-L- ti. is what makes che chuica] p roble m so dilficult and perpíexmg and, 
stuy J iikl nukcs Lt j ditfereru pmblcrn fmm the lafcioratory seardi tbr uniformices and 
rcgulantyelevan*, linear cause and efthct relación* and the long th miliar pmbltmis of 
sdentifie Invesrij^Lrion which are targely m static ternis, 
íut i>: I is tmwbled over that mysvlf and l Itept rhmking abone ii. I traljzed when 
í thúLi^hi (ifappiüacking li as yon do thai flus W .1 nice white cable: cloth. chai sbis pít>- 
:l-‘-s natjust suti Mime place cold.Thi* prot eo of bouncing searebing hypütheds 
ntf liona reflectora and back apn in a toíumumg process.Tbíre is no problem ín thís 
husma* of maiiitaining thc hypothesis* the very husiness of livnig as constantly prc- 
rcnüqg us with endjess searebing hypothcsrs, 
ln the bluckcd case, whcrr are and whai are thc lude markens? The minute the 
ítirch hypothevis evo 11 clii-is n gec* back a íorbidden reflcction wbich stops it and the 
wfcak thing bnrak* down. 

Litmi 11 May I inention a personal experiencc: Usmg the psyclaoanalytical cufie epi 
oí pjLyfhk’ ateíni, soniefimes a glartlon>us theory will prcwidc so detiniie a psyebie 
■i.sentón nne's obserntioná) famaework th.it one t'iils to s-ev what is iti fh>iu of ones 
ot-. 1 ; ven EhoLigh ibere lias he en .1 displacement ofemphasis m observación, wbat lias 
bceii $crn li.ts bren srored awjy.Thm Inter one mriM go tbruugh cite labor o 1 rcaccent- 
síilí a. h a l k;h becn m_lh .md remembered bor txample, Pavlov s leading concepta were 
cütKÜtioried .md niKondítimied reflex 

hitu ihe jHiwer tbr operatíng the eondiiionnig maehinery was supplttd 
by tlir uneonditnmesl n‘de\. I lús was his solution oí the irsstirut probleni.The piepo- 
ív’n-. \ -iidhis -aincept of the uneomlnioned reHex was so great nt my own t ase that .l 
takrn me 25 vean* to reolizc that thss codtcpi was .1 psyehicalíy acccnied or loatied 
WpotSicsis wbich disiorced my obscrvations of conditioned bdiavion Howtver, sint e l 
the L^ta it liaud in memory. 1 can bring tbem back co ¡101 id, reviéw niy p.oi 
nrors ofinrerprétatiori, and reorganice the past data - difFerendy aceent them. , 
McCircuocn: I; want very nuich m come anmnd to a good deal more from yon in 
jtfit ¡l pnirfcLiti_-_ Do vou watú to interpolare something, I ?r. Kubief 

Kum : Thése rhtngs seem to me moví troublmg and mosl perplexing. Whai ts the 
■Uiurt- OÍ l|iu barrier? We obviousty are m agreement that there ls some type ol 
dyi^nnic harrlei-, Whn is thc natunr of lt? What phcv-siological explanación is there ofitr 
Tbis barrier k airioudy selector beeausc che dirtLt irpresentadcm oí the inaienal is 
: mc possible but noneilst-less tbe material exernses an inlluence. 

McCm Lijos; Ibis ivp.vt exaedy the point I atn most inierestcd in. In che First place, 
st wuuld be entirely m Imc wiih yo□ r hvpothcsis. that the imciaS state í>í aíiy neurosis, 
*** if JlcervvjKls ii bicornes a rnauer of fixed Crac es, ia >n a State oí reverbera noti. I 
■Miuld Sikc tí) point oiit a very simple thm^ when we come to the meí larnsm. 
jt r -“ | i .il Inte l 11 consirm non is a sel ot servos, wbich maltets oJ invcrsi kn 
■oá anv fe ed back. svsceni can be made to go regeneran ve uihIl- 2 rwo s^t-' ol circum 
^na-s. |n the first^pbec, thc pin of that systctn nuy be úmply increased. 111 whicii 
u will go utf evcii at tis own frequcricy Le. at tbac for whsch it was suppost‘di> 
i'T’-'me ¡ri general tberc wíll be Freqnesieies above and bclow that tor which it wa* 
líivme, where it gees reverted m phase and diere ic will resánate. 

Liuntii: With tbc íirst mercase in gam? 

McCiiuoefi: The fim increpe ofgain will do T and thc second is a inatter oí wmiig. 
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What I wint lo look .it tbr ¿ moinent i^ che probiem ni seiung up dyiumif bumer 
-amund jjiv procer that ttntk eu go tegrnc ranee 

Ll l c ns look l li GílMer's n<mon oí rcriprocjírd inneTV¿rion: 

Leí l J and be affererlts pkying inte thf intern uncial pool* j.b, c wliich pbv dü thc 
efFerenís d and c. And set che chúshoFd B = 2 'syiraptic nob* ^riiiltjneoidy atuve, bu 
leí thc threshold rise wtih nipid hring* Now leí Q he active, ñrmg b and c simuta- 
neously and so excuiiig e. This vvatl continué oiijy so long ns che *títaiu oí impulses 
continúes over tj. Bur fresan e b.ick En Q wc are dcaíing with a reflexiv* tiitmíbifte 
tiK] output ofe wiH djniinish or stop thc strram jt Q. | 



0-2 

lHn>n] WÍ,CI1 |: ^«-‘L-íimcs active. 1 llave given ti thrrc rwbs on 
;.n ^ ÍZ!n Vr™ whi " fhre ^old rises with trperimr ñring j.kI so * 
hathetic m... ! i' " m * ÍTC '! v,n _ lul *Jn*ously witlt . 1 , cmivcigc on d and sorariiesy*- 
cmss talle octrup<. K |-h^ l>, 'h B;tníí l<1 ”' e tl * lrt s *-ít llíl Tlt - LXt daniage thc ñervo .it X so th.« 
burniñg nain ThÍÜT hj*™? tffil n:ms »nd fine-film aflé teño «««y* 

thttmgh p thrcf nob V 18:1111 e * clftr 1 in ^ b and so d. I havt givwi thw oucui* 
Id tn V iv-Jiicli i- wiiV'" ' “ J * ,l<JTt lt «cripnon to n-place drawmg other itbies puJ" 

Hcton- rh- - R wl ^ ^ ,,n? "wpi into chis cinruii. 

through the body o/banrl^ m í 1,lthí:,ic df <-‘r i ™ts w^uld have so altemed dic circuJadon 

»lk. has cfectiwly imwied ttadl* lIu ‘ of RThe ÍH J ur ^ ■* ^ 

pites rege ñera ti ví ]v mi nH ' ' S ? * he tet? dback Intm negativa to positive.lt i»w 

2". t T, b » Ph- wü*. - ln rL ^nerihe 

from faeing inlcmtpted ^ 11 1 jl °f stoicn imermanciala th^r pievent ie 

ís i "Ht?y [J; Mav J C¿rrv th t í i 

fJ9l] í he y ;lrc alitiosi momcntal rcf ¡ í<7t ° r '^'hesis? They are not ñxr¿ 

ruiite nuanher ofbsmothpw: c ^ Lr I Y° u wne ro hci un tnv sequenfe ^ J 

inxcedmg onc anochor. luch thai A followed B fcdkiwfd 
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C. hkI :tt point yon ovtr returncd to A, then so long this circuir* clits regenera- 
nw circular rs inainEAincd yni] woúld be fo rever stoppcd trom ever rcmeinber- 

iemj¡ anything tli.it did not-bdong to Chat system oí hypotheses. 

Mí Cl-’l i i h h‘ rh.it is ríght it rcvcrbcTátiorl gocs over the niain works but ifit goes oflf 
on eme ‘-ido so js to steal somc ot these intcrflünt iak therc is nothing to pm^nt che 
rcverbencing svstcni from spillifig üu: into the resr* Therc is evcrything to prevent che 
i-M r'ñtrii gcítsuji: |m]d of the revedlerating loop. Even ríle simplei assumptions are 
emifi-ly ni line with what onc knows .shnut neurous a cid in genera] ti vvould acconnt 
iyr ibis systcm once gane ítgcncutivc unking itsell iti&cce'üúble- 
Kihii : fhc infSucnce th.it ibis represen t s iv then bíockerd aíf. Then tbe induencc 
wnuld not arise from chis but from che regen erad ng drtuit 

.Mi t !fi !■ «i h 1 Mis, b. wnuld be che sto!en imenmncial and the thin g kept spiihng. 

Batlsün: f ht- blncked material i* the tpilling Circuit? 

Mim. u: .Anyihirig is inaccesible as long as it continua to spin. 

\'¡ i i 11 , -i ii líe scfuicc of Information (Q) ^ shui out by this halo of stolen inter- 
! mí i lis (bJ.Thr rcverberaiion nuy %pitl out. The nnt-iml aíferent (Q) can not get in. 
Fri.mom-Smith: Whieh is available to tecali? 

SlmHJU; Onty tbe ítems available lo the circuir. 

M< í i nu[ m: lt running over the rerilliíig rcirchanúm at che time. Ir yon are trying 
' * .1" 'híiiir dailv biisniesSs, this reverbera tu aífair is mnniíig on it L . own, il U unavailable 
to ymj. 

Ljdüei i ; [t is out of action. 

McQji.toch: Lee me take this as the pmtotype of all neunysi.v - namely eansalgia, 
he run wc develo p ntm talk betwrcn miEgning and incomí ng systems. T hat cmss talk 
i-rc^ncrative j[id diere .iré che possibilities ofblóeking it at the iopuc or cutung your 
symp-ithíítijL l ii.Liri and blocking «t at the oütpuEor thefe is the rcniaming possibility of 
githng ni enough impulses of a normal ksnd to swcep sotne oí these ceOs (b) out of 
tbe reverbcrjíñ-u eircuit .md back into tbe normal affiirc Now in your causalgic hmh. 
my ititach or Úm liusb pamíiiL is jpprcciatcd as pam ixuher chan anything dse The 
3ib:.i h tn ir L:L rnough hormonal impulses bs' to begín swceping diese (b) out o| pha.se 
with tbese ( a }.That . yon krum was the chief trick that í >r. Wiiliaiíi K. Livinfpton [\ai] 
«sed m deaning up tus causalgias. He got by with a mininmin amount oE surgery, 
sonictunes by doíng temporary blocks of peripherical ncrves or sympathecic chaina 
and aÍKfve all, by gs'tting enougb impulses in over oiher fibers to svveep these ce lis (b) 
out (¿í the reverberan t circuit. 

Batisov; The amputee hitting bis slump deliberatciy. 

Mi Cüe.ijocii: WIiü yuií ^tart with is puiting the matis arm in che Whirlpool and giv- 
] nhí hitu control of the Whirlpool so he am, more ansí more, build up normal vutnula- 
íiím ot tlijt \unó with j mínimum ofpaüifui stinndfltson. 

HurariNSuN; You ha\'e to h.ivr asyuunetrjt 

McClixim.in: j > r . Liddcll, the qtiestion then arises how long are diese things actunlly 
carnftd ¡n reverbcration when one produces a neurosis, í wcjuld likt co lí t .i uor m 
ymir sheep, if you will.hrst as to the rdatter of time relatiotis in the developmcnc ot 
ncuTOvcs. .ind seeord. above al! on the persistencc of the phenomena, tlic persistence 
ofjcbve neverbnatíon in the woifa. . 

ItDOELL: 1 sumid likc to make two ísr ch^e general sutemente bcíore discmsing tbe 
J «wiI thu which I tbínk bear on Dr McCuüochs interest here. 3n the scudy ot animal 
Obviar í ihink w* b,ive + as in many studtes. a scale of aetiv,ties. At one t-nd oí the 
■■vnlc wc have tirudf empíne Um and ai tbe ochcr a purely theoretiea intircst ) ^ 

t^iat hias inclined me funvard empiricism. 1 be carne in volved in the srnt yo f s 
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behavior throilgh .m investigarían of struriura] md functiunjJ t rhango foüuwmg rhy- 
roideclomy in ibis anínul. I pt-rsHted tbr years in trying fn ihink l>Í behaviar ^ physi- 
Líbgy but it aKviiys turned out to be brhavmr I ctnploying E’lavlmA ptoccdurci in 
aHtmipting co show che eÉfecE of ihyrmdectomy upon tondifiuned mfiexe*. I reached i 
sLnEvm.it l- because my inteiest beca me faenad <m ¿n accidental anteóme vi in 
ittenipt to comparé conditioned ndlcxo ¡n i normal sheep and .< thymidectomizcd 
sbevp.The normal sheep went into a persisten! sute oí agitación which made him uw- 
Icss. tbr our exper mi ent. Atirep h.\d bien m ibis country lccturing orí PavIov s studin 
oí condi Eioiicd sahvary reHexes in the dog and desoíbed tbc experimental netnmu. Ic 
¿cerned to lis chai we had a similar experimental neurosis in our sheep, But whaE todu 
abouc tliLs. Hie diyruideemrtiÍEt-d sheep with dowed dovm behavior did tior 
dcvrlop the neurosis. En tact, we have never been ablc ro develop experimental nraiü- 
sis in our thyroidectomized amnuls. Kemoving tbe thyroid ín the neuiotic Jinnul 
.iholkhes the ]ienn>Ms Hccmusc oí the con | tinuous salivación m ruminalltv we méd 
inild electrÍL sEiot k to the forvle»; imtead uffnod -is the rrinforting j^hhi The animal 
maiiit.uns a level ofqiaiet wjIl liñitness in ib, rcsifjirmig bar Hess and the reaetioil tu tbr 
oco-siucuJ shock is .1 precise, delibérate flexión ofthe stimulated Forelinib, Wilh a ‘■■i:- 
nal preeeding the -ihoek, the animal, sheep or go.it, developed neurosis; if the dgaal 
bsted zoo lotig befare the sho^k arrived to v.ilniatc the ammals expecution tbc cv^nlE 
wa* 3 o ng-de la ved conditioried reflex. Et . 1 R■ s dcvelopeJ neurosis ifsign.ih lar shock aiid 
fbr no shock were teso similar for the animal to discrimínate, Fhen w made a dist'ov- 
ery which puzzled us beca use we were unabie to psyeboltjgize tiic devdoped nt'umtfl 
if signáis tbr shack and no shock were too ncúter Befofr discussing it, I w^iir tu 
make the tolkiwing pnint. We llave discusAed the psvehoanalvric ffame oí rclereiuf I 
must **9 t ^ íil ^ ie best progrvss I have made in my irivestigaTÍon has been, in my npin- 
ion. througb the coSlaboration jnd .11 d of my psychoanalyüE IrieiKÍs.Thcy havt becfl éí 
more practica! help to me iban physiologiste or acadernic psyL Eiolo^ists ar any ather 
^rcutp íJt ^cientifie people witb whom f have been an contact. And fhw is tiot íceidm- 
tal. bsr I bomas Fretich, the brst tune he visitcd my labor.itory. gnt down on hb knrn 
and scrutinitted tbe sheep exhibitmg a nenmiic pottrm.Thcn Premont-Snutb, Kubir. 
,ind liado, al] took a similar sophisticjred inten-st in our neitrntu mimáis - thinkiisp of 
them l ]iniL a||y. Fhose oí uü who Work on, day aticr dav. ,1 sesión cach dav; witEi dif 
same animal or patienr, sometimes for venrs, develop an iucerest in tfaú ¿ramaR or 
paticnt s bebavior as behavior, While phyviobgical spccuLtiu inui^ts us.niy^^ 
in.ilyst tnends have bren through the business and pt i. thry xvho have pvell mt the 
im.. t y táLtica op\ íl>t further experimentation b^sed on che experittscnterV intuición. 

T " rVV ' L ' rt m,r d ' :iCOVvr V Wl = flJ álly íbund the «mpl«t mrthod for tÍL-vetoF 111 ^ 
cxpenmemil neurosis m otir :tnimsls and it Lirought to nlind Dr Kubitf'i notion of 
TTVcrbcTat.ng ciicuib - the repetir, ve cote of the neurosis. Wtu-.i sheep or goal has 

,_™ Ví™ ! T J S,a ! 1ÍÜne quiet1 y in 3 restr.Lining hamess with atnn^- 

: ‘ r ,S rdd ind r«p¡™ and heart, , degr^h 

foreleg, Thc^l ^ ^ ^ 3 “' Td sh - k “ ^ 


j i l * i ™« to expea chis shock when 

dcliberately ft exei [he foTetef [n ^ n CK ^ hlTI 


t heirs the clicking 

ex peerán lv which the bnef m,.M kT fhe dÍckÍn K elk ' 15 ' l ' LlEC l>f 

ck Follúwed bv the\b tk thí J' ' 'T A í U ' r n, ™ 1Cnt oí 

maintains, durinv die exn. rnne 7, K l " ,T113 rctasif * but nrsl wmpietcly. It ste.ul'k 
seemingiy mereasintr ulnTi i ' ^ 5t-! " i,OÍ1 ’ 3 ® 1VC ' of watfhfiihcss or vigilance * 
breathing is iocreasirtt,tJ cos f' loward che end of ¿n hours vessiofli dtte 

of simple messages or th< ’ llí íí il ^ sitnation. involws only ., multiplira^™ 

experimental neurosis in this sittj ef ’“ odK of expettaney To precipitJie an 

1 n 11 ls Only netessary to precced as foHows.Tlií 
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tciegraph sounder .iAs umv .1 Hccond \ot ten scconds and 011 the eleveritb dick a 
mild shock is delivcTcd to the forelcg, Each djy rwcnt> r of diese íen-second signáis are 
^¡ven, i.'jch one reiaíbreed by che shock ind they are sepirated by iriiervjk of uvo 
mLrtuí^.Thk rtgid lime schedule m fofiow-ed day after day- As a eansequence of tliis 
preccdme ábnúrmal hehmor insuiiously dcvdof» as showii by iréftajíng drfiiniUy m 
flrxjjig the torcí imb at thc signal fbr shock At the signa! tbe fbrekg becümts rigkBy 
extended j.nd raisíd th>m che tioor by movement froni die sboulclcrv Otbcr evi¬ 
dente* nf ihis sute of con ge aled vigi lance or exportancy are sccn.The fice rhythmkd 
imTVrments ofiespi radon gnidually give place co a series of gasps separata! by kmg 
apnock pauses. Morco-ver. tinlikc normal sheep and goais which never be come huuse- 
farcktn huí akvays urina ce and defeca te tredy iu thc labor itory moni, tbe animal suh- 
jccted ni ilie rignl mtwiiinute training schedule never urrnjtes or detecaccs in tbe tab- 
ofjlon after thc a b normal rigidity oF die forelimb devclapS- I he bovvcE and bladdcr 
sphinctcr al s o come under tbe grip oí bvpertonicity r The beari rite reinains low and 
ÍHCtvasB littEe m iioc at all ac the signa l fe ir s|uh k. In otbcr words. we have induced an 
írnbnlance of .uitonomie action in favor or' tbe parasynipaEhctic byperactivicy This 
chronic distotííon of behavmr wül be promptly minstated atter the anima] has beeti 
^ ¡ven a Ioulí vaeation in the pasture — a vacación oí many months, 

A radieaEy difiere nt neuroric pattern wiil appear in the sheep and goat ii the two- 
iinnmc íjiíltv.lI separa ting tile cen-serond poskive signáis is ¡m rea-sed to bve minutos. 

Ntw chL 1 animal muse wait evpoccancly Uve minutes between signáis during tbe darte 
it'f I a ilns case, the neuroric behivtor appcars abruptfy and takos c]io torio oí di fílase 
nmousnesv T~bc animáis tensión in tile bboratory (and even in tbe bam at riight) ís 
constantlv spijling over hito repeated hr-like mo% r CTHents ot the tr.mied toro lili iK sud- 
den staits, contimied bead movements, and rapid Irregular patterns of respiraron 
acLumparMcd bv rapid irregular hean action svirh 1111 ny prc-niature beats. In Ldditton r 
thc animal Irequomlv and copian si y urüiatcs and ¡ defecltes during tEie tests. Rere the fias] 
piccufc suggesís pmdominance of syinpathenc aecivity in the owraction of tbe auto- 
nomic. 

In theve experimenta wc are maintaining the most clementary fonn at t.oínmunica- 
tÍDti with our atiincfcls m the labnraiory. Wt .1 re emplm'iug consume ccn-sccoiid signab 
consLsdng of cheles ofi telegrapb sotuider at the rate ot sixty per inmute and diese sig- 
uals dcli\TDcd by in auloniaiic clocking device and monotonously repeattd at fixed 
írücTvals (two or bve minutes; eicb signa! tbllüwed by a mild shock. We rule nurselws 
out by nur jutotmeie condi cioning devi ce and by having ditlerem peopk bring die 
ame ianirrul to die bborato:rv tm difieren t days so thit whacever simple transference 
pfiflsibiliücs exur beOrveen annml and experimencer -iré purposely nnt exploited. 

Battíson: I am not olear 011 thc story; thc cwo-minuter sheep. l arsc of alh he recaváis 
after tlux'c ye.irs in thc pasture? 

Liddell: He does not reeover.Thc two types of neurosis in out sbeep and goats seent 
to be equally pervistent. 

BAmüN: The two-minute sheep did. not come bick and have che ti ve-mi ñute treat- 
mentf lt wis a difieren* sheep? 

E-idüull' le v\is a difiere 11 1 stieep. 

FuFMnNr-Svü'lú: How did yoü get thÍH disorginized behavior dufi fkm me mo- 
m m llcc co the ti ve ? 

l.lDDk:] l: T\s'4n dilíereiii popitlations wcre invoJvodr fíne gronp oí animáis 
.I^Licd to thc hve-minute inonotorty thc otbcr group to tbe two-minute monotony. 
Inlírcsringly. m the goal sutHectcd to the «n-scLond cvtry twv ininutet tlie 

n>iy jt t'irst througli :i brief phasí ñf'dirtiise ncrvouiness beíore it dcvelops 
the typtcal tcnic immobíüty v-nth rigid torcliinb, rcípiration aJid so on. 
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C V BE A N E TIC S ffjf 


Mi (’ij f t lm h: My interese in tlm pmbJcrn gLH"> w-lv b.uk to my imdi-jgr.kJu.Kt* lUv. 
At that time the telephone cntupanies wt-re loníkinu-d with ¡temoses dcvdopmg m 
switchboard operador*. 


Stroltp; They are ->riL 3 confronted hy them 

Mt.Cui.i ooi: ii uirncd out tu be a very flinny üiíí, Jf we íoék ihtr typíd swj^lt- 
board nperntive problems, tbar is. ihoAe svhich otxur in thc svvitchboards of jjty Urge 
L'ity h befóte diais were imtatfcd, And wt ran a si tupie ihing hke thc EQ test on thc oper- 
ators, vve tound that thc operator* that bfükc dmvn werc tiróse ot’ high JQ. Actually 
then? w.lh ,i ratlscr narrmv hand pass fbr oporator* heeáu&t it" they iralJy tuve j low IQ 
lisey caitnot handk- thc wnrk. If they had very high ÍQ they got out ofit, So yon wietc 
[iSfcj ronfined to ;i very n.irrow band. xiTTK-vvhjt ¿ubticimi.il inicllígcncr. Fortunütely tibe 
popui.uion is Urge there.The thmg chai happvris m a cclcphonc opemior is quite obvb 
oLisiy áilAlogom to Lvh.it is happeniilg rts LiddcIFs, sheep, rxcept that thc mimieü^ g not 
fixed m tti.it sense but in thc other. A tdephonc operator musí be on thc jJcrt tur? che 
signaL When thc signa] \s roteived thtf operjtor plugs pg thc linc and num E liten Iop£ 
Ciiough to make s¡irL r thal thc l umiccrion h.is bíírt esübliihet] before s]ic cuts bertcli 
of!.Tbai means she gjets a bout oí words very sigiuficam íor ber, thruwn in ai thc ven* 
moiTiem when she muse ^hut otFatul attcnd tu thc next.You luvc jgjiru a* in l-idJcIVs 
diet'fx a \varning h an alcrtcd hackgromid: you ha ve .1 u-arrling signa] and yon haw ¿ 
sigi^.il whidi N 5 110c lti this case thc simple elct im shock but a bout of wonls thrown 
m. and i 3 i.it is probabJy wlw intdíígpnce m.ike^ it toiigh- In oihcr words. I believc 
duve is in this case a dnsdy paralicl huiMLn aivuriísfcs which is cxtreniL’Jy noublcsomc 
to ihc idcphonc company This was onc ot the things whídi made lijem spcn l 

\atgv imounts of money otg dials, lor diaís .iré chcaper than gnaintainiriK homo tbr 
neu mti c operators. 




I.ee ? oh,l: May J make onc more statcrnrnt io t omplifíc mv lurrative. It has lome ihr- 
o^tioaJ ititcrcsL in oonnec tion with P^vbv's assurupnori rhai ÚkO uncondirioiicd itAa 
* UpP j lhc pu ^ T tu make fhccondidütiing madiincry apvMrc.Thje shock whrvh wc 
| > ni loih itioning can have í.|i]iLL fc diíícrent stgi 11 Jivj rices. For examplc, J thc jUij- 

m thc . ¡úert ‘ 11ld lkL ^pmmcnicr accidcntaJIy piíSSéí thc shock kcv üie 

" LnilllJ r nS / ' exes its leg Lsut in .i pcrfunctory riutiner. íts hcart speeds utü bin wm 
¡v Le lvc. o\\ 1 l irvgsn .,| the usual aJarrn ot vigilagicc rcacdon r Ifon thc othfx JcinJ thc 

er -' dujl ™ n K devd °H dcbycd . ondmoned «flex otr'íhnn- 

m 1 ' 1,1 iV^ "■ ‘‘S 1 '"ph 4t *UndiT clicking once i %ccujid, ihú animal Ji aCfü 1 . 

Z lnn tí 15 ^ T «pwoncy. During , h r hundrvrf «cmtb 

“ fcV ■ M,, ” i- V, ' LÍ ,IKr -' Wl1 ' rl?e «liock «w, Ni.nv thc S hock ha, .1 

L,! ,hc shock che relaxes srry nmch as .1 ««*« 

experimenter tiit -k tk ^ m ' íkt< ’ a tou ^hdDwn.’Whcii the diys test i> <iver ,n)J the 

' 7001,1 [t :. rdL ''^ lK( -' ^imal « ts h,, rt will pop offjtüt abcue > 
ir at>ts 111 responde to ¡m iimignaDed íhock. 

voLir -broken dtm" f * M ' |,s ^ I ‘ hoJn:!f V' ils Woulrí be .lh hdpñil in ciirinp ‘>ní oí 

esring CZ IT : kp, .'T T rat " rí h >- Q ^- °Oh«e Tlictliods? Tlul LS ,«V^ 

tiken? f 1 USC <>! 11 t lcrt ls ílfl obvious uneonseinus soutcc, or ani I J»“ 1 ' 


those dirums^cel wonld'í l '' C ' * elrpíl ° ni? l> P crator wh o d¡d break dovm ündfl 
loe ot" pc-raonal pr.,ble ,.,“11 1 »’ telephone rooni widi ,i wliob. 

bility thát ihc supervisor ^ ' llk ^ d>e supervisor H or the po^si- 

pmblems, might come in h"-^ * hL J J ílíude L3t k< -' r «lathcr or a vnnecy nfothfii 

a time. 1 L. it sume 111 tb.1t Vóu wouid this ihing sojdered in, it you li kc r ^s r ci 
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IÍhonLN; Fur>. Lirnihurji lou. I un icll you that l have seen at least six teíephfnie nptr- 
lci rs who woe suUuicndy ilL clinicaUy to come to the hospital; all b.ui paran oíd reac- 
rioib Kit they vvere all middle-aged Lidies. 

Pirrs k thís i ipecia] kind ot neurosis whieh yon cari distinguish from other kmds? 
McrCL-LLiKál: Noi grossly by symptomatology far as 3 knovv. except it is apt co 
i'jrry .l b unten of hostility. 

SlIKHJDl Mv wúc W 2 s supervisor j 3I the time 1 was in sebool and hatl tnauy operjtors 
break dmui. !t is che hirnt' i hing you had in combt neurosis.The strueturc of ibe neu- 
itfti-, v.c. 1 - thc stnjcturr oí" che wcuklingv of the whole indi vidual, and all yon had here 
■iS.L- ii nice nvar iitile hand grenade punch that set thnigs ofF, 

KiuvtH: Jki you bclievc, I >r Lktdelk tíuc the animal dunng it* chtte-years’rest i ti the 
pisten- is ,i daanged animal? I know Küw ume-eonsuming behiivior suidies are, but I 
m wondcríng whether yon tan any tests or obtáiiied any experimental cbi.i eu cLhow 
l^hc an üll- ruture of the behavior akerations existing Juring the three years outside 
the labüraturyr 

Lldch i \: Untbfttiíiatek sve did not test out neurotie animal* during Ehe resr interval 
m the pasture betause at that órne we rkought the ti euroñe condición might be trami- 
tL-p. su w went i.>ti to testing other anumls. Howcvcr. to he doubly sure about the 
LhirabÍLlitv' -i the neurosis, wben we changcd our labórate>ry trom one íamt to another 
we tlniijght ssv wonld test our oíd neurotic ujlimaJs and di seo ver ed them to be neu- 
rtme mil, 

ki: ■■ ¡ k: You belstvc, [lien, ihut the mochín'anón of be h aviar inducid by y out eotidi- 
tiomng proceduíeis is chiuníc? 

Irru í 11 . Wf have reasan to believe the neurotit eondatiotl to be ehrome. Evtiv lime 
thc do^ put in tlse pas¡tMte it vvas the ncumtÍL' sheep that wete killed, 1 bey ran off by 
thciTbelves, appairntly, and were thus killed. 

Kiüvih: Ift rccaíl correetly, there are nrpom in the literature iTidieicing that discnm- 
inanon hahits ae^uircdp for instance, by dpgs in the laboratory may suddenly no 
loiiper exLst if thc dog is eonfionted witíi che *sarne« stimolt outside the laboratory. 

lí Tnfsnkeyi are housed in thL* same cage for sevetal year^ one oí tliem wül soojkt or 
bter gct the upper hand. Problema of social rattk order have> of coime, becn studied in 
• ti;jl detall in j v im-ty of amuink I have notn ed that.it tv^t> Java nronkeys are caged 
tyiíi-tker for i ]mig time, one of them muy bccome more and more letbargic and even 
'•l-vclup Hp^ tíí j íl -’ca t aleptic>' niariífestations- In fací, one ot the animáis may be foutid 
m the rtoor of the ca K e m convubions. It is the *sociaJly inferior, monkey ^Ilil Ii 
■ h-vdups ibese syniptoms, induding the convulsión-. I have mudt- such observ.it lo ns 
i^eatedly during thc years of my laboratory existente and, of coime, at hrsr thought 
nt |i<iv.ihíc organic t'aetors pnedipit^ting the convulsiona LSeing síjcialb iníerisir 
niemby undoubti-dlv miplies getting a dict interior in qnantiiy and t] ti ait> r tt> 
Eijusutned by the dominant monkey. I doubt, however, that such irntritional defs- 
c »cncics as m.jy have ciróted can produce thc «hscrvvd «yinproms. I hn^y^un- 
cluded that psychologieal factors .ltl 1 i n volved and cveu play a denso e m e. r ¡tncytate, 
as such a modofiy is removed tiy another eage all symptorns íinmcdiatcly disap- 
l lL ‘| r - bi ^JthlL , r words h it seems rhac we -ne dc,iling, “Ot wuh perinaneiu x’ ias n>r _l it r 
íhoiis, but wíih trausitory symptonis produccd by one monkey »con itionin^ 
onc. 


[.LrriLit. | nl | n llirc th c jteumsif is noí transítory. Sut].criands ncurntii ""' l ltfi r 
Ijcr neurosis devdoped bccaruc quarrdsmnc and reimincd so. Her djspoatiün uever 
for t h c fow yC . lr> wc kept her. Aftcr an absencc of a year Suthcriatid un 
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remrtnngro che farra atuckcd in the pj^ture b> this ntumfit ww tnr whosc neu¬ 
rosas h ir wjs. rtsponsiblc. 

Faemoni-Smith: I wauld itke m coníirm the role af emoriom prmptfaung tfltivul- 
su'piis — whetfrer or not an observable óigame fe$km ni the brain is present as thc 
tinderlying or predispnsing tactor. A convulsión is a behavior paitan whivh is avaitable 
to ;rll m.iELiniak. ,imi profribly goes áftvn bdaw which also rin be mide lo cwi- 
viihe. Tbcrc is 310 reason why Chat behavior paftem shouU nol be btmight ^bííut by 
pliysiologicd stress es initiaced by emoctoti .1 w well ín physiological surges micuted 
by non-emocional sntmili. 

Mead: fn thc normal submarinc situación you get j soda! situación chal js relued fe 
wkiL ynu puf your animáis up againsí. I he ni en ha ve tu ut diere maybc tor iwo ur 
rhree day* with nothing happrtimg, with relativrly nothing to do, and with the e^pt.iin 
J ies] the onJy onc who can we through thc periseopt. On Jl the subma riñes 1 thai wc huid 
.my data 011 in World W.ir lí. it was exaedy (he sanie curial pactrrn - the raen ate all t]ie 
time.That was che one eonstant k-anm- I'he (icrnuns were *míled with vLrnn. anJ dit 
American* were ntuffed vvich ice l rcarm liuc in tvu h l ise, thev ate and drank eontiflu- 
ousJy.Tliere were places c*f choro Lite or núes mi the tablé; everv ineh ot" thc siabmiriftL' 
was stufféd wich fbod. 



Mí:Ca:j loch: It w.lh the same sturv in World War I. 

Batf.son: Thcre is a 3iice pmjection store which T heard rhe uther day abone j subma- 
rine. A submarino was lying oñ one tíf che Ja pariese pum; 3 c was spoited firarií thc bnd 
and rhe descmyers carne out and tried tn dcstmy it.'I he submarino lay therc jbudtftdy 
P'issive on che bottom ot the water; che jap.mcsc could not spot wheru it was huí kept 
dropping depth eharges in che iK-ighborhcHid. There w.o an awful nieketr everybody 
v..is keeping as still .i,s possible and olil- of the rew s.nd to the captain. -íiec, .LteiVc we 
giving thera hell-? 

I wcutid like more orí the sheep and what they can projeei mt dwir enráoiimcnt and 
the díbets they can have on thc envimnment. pickin^ u[> Mr J-r.ink* poinl ofteetilueli 
interaction with a Jalse premisc inteijccted nn cnvironment crcadng m owm outh. 
W1 * n tbe v m tile dogs 10 hite thcm and when not 

Liddbj l: 1 T ^ ink ^ is submarine story illustmrs che position í have arriwd at.These 

metí obviously were 110 c conseiously jfraid or conseiously angry.Thcy wcre numttfer 

n ' r ' '' Eí - ^igilanee csr wan hftilness ai .1 physi o lógica! eo 1 which provided .1 b.u'k- 

groLirni tcnsrnii, dos is what occurs m our animáis in the mining btf.Vfc hmld W 

neir residual tensión by onr monotOnous]y tirned episoJes of exportanty 

■Mr^ie We don ' know abont the physsologital fost, One ot che pmbleras was tn keep 

the L T lg 5 T g T th " lt h üthcr 3 5hñuld tlwnk chai I >r. BatcsonV storv 
tbi handling ot tile physjological co^r. 

L "■'■: T ' U re «•<*the matter ofwhat man can do and the mima] cafliiot. 

1»^— U '! ],TOW somrthi, *B in-You mendoned that you 
tS? “ Cht: fifst P'tiod and that i, vhanged later to [lái^y.npa- 

^ Tht PaMÍympathelÍC ^racovúy occi.rred with Éhe «o mrnute ^ d 

syíiTOmhKk 0t Htts hVho P°" ,tcd out ir ’ his wnrl in Zurieh that thc 

w«rld and the parasy!n^th«ic 7 the or^«isni ¡¡&¡M the aatnidc 

thai too íaríbtchod? 4 concetitrating the anm^E on itsrlf, its isnide. b 


Liddeu,; Cannon harf much the 


same view as tn tlie parasympathetic systcm. 
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\')s linNiN They think ot the musí de worid onh as che rhrear cíiat come* Inter cm. 
I'hey unh rhink abone thcmsclves, whaf wiU happen ro them,somerhing id'tbat sort. 
Lmi'ti i’ I don't think the behavior ot our animáis is complrx enough lo niiike íh ir 
statement concmiing ii. 

h --a «\i -Nmli jí: Vltm h.td míe rnnre nbservaiion m yoiar pig, wbich comes down ro 
[>r Meiufi sí.iremcnt about thc men pkiying .1 Iqw level checkess,. Ah I remeniber it 
when you were trying to produce thc neurosis in che pig. che qiaestion for che pig was 
■vhrthei or ñor ro eat the apple thai droppcd The ptps .ic hrst avotded the issue, as E 
recaD.by rurtvmg che hcad fu che vi de. 

LmitEU: That ¡s míe and wc fmaüy had to hem íhem in further by tlrrtnfying che 
box caver ui thai rhcy Aere pimished ií they played wicli i.i i ti the absenté oí the st^rul 
for food urid i ¡so bv ek-í cnlynig the wire Ecru'c of ihe iritntng compartmcnt so that 
thcy viere shocked if they hit at che felice. 

Fremoni-Smi™ Lt um.h nnly vvhen they .icccpted the siraitjackel uf siauding peTtcctly 
•:ill. diHi iIil- diaftinp of yi>iir míiiliI svas ablc to chfoiv them into neuioiic behaviur. 
WrU, úm is whaf Dr, Mead ¡■ 111 c*- mu, chac these men aceepted thc stralijacket in tlic 
Jubcu-irnic biat here they svere a ble hv earing or h\ pláVing checkrrs at low ievel. to 
escupe brcakdown. When the pig %vas nor atfowed even the diversión oi rubbing ifs 
hcad apinst die ssde of tire fencc, it brokc <lmvn* 

Udlell; May I giw two more illustrations? Hnst, we inade the amusing diseovery 
that certjin giurs wbich b.id be come pees of thc stmienrs wcre almos! uscless fot con* 
ditioriing cxpenmenis. 1 bey vvould not suhmit to the necessary level of quict vvatcb 
iViícLL'h They wen: .iIvl.lvs pee ring aronnJ and wantiTíg to íniternisíe with the esipen- 
Tncntn, bstiug ¿t thc watt .ítuí exp!oring cverything with their rnmiths.Tbey were -1 
nubance. 


I he tisost dramatic mstancc w;is cElc followmg: We deeided lo reduce expcc^incy to 
tuincidencc. A single dick of thc telegriph smmder coincided with the shock to íhe 
lígaaiddir %lioc k ss.is diseontinued m-cjsionally to see ii thc singlé t lu k had aequired 
txpeLLaiKA \jIlu- We uvre surprised to observe rby rhniica! behavior sshith su^sted 
the operador] uf reverberanng l i raiits, The jíO-tl lu-ard thc dick and ~u che same instan! 
m the shock but then | continuad makirig srereotypcd rhytbmicnUy repeated reach- 
¡riií tnoveirtcnts of thc shocked fordimb. 

Tremí i Shi th : After a loi 1 ^ time? 

Li&deli.: h kepi on repeating tlhs behavior tkiy after day, 

Fbfaiont-Smith; Not thc First time you gave hiul the signa!r 

Lmu tv. Toward the end ot ihc tirsi period in the laboratory after about ten combL- 
íif click and sEiotk it bcgati it^ my-stenous feg waving iDUtinc. Wé took records 
bclicf ihai Lt WJ* some sort of rhythmicaJ spiUovcr- None of the olher amniaLs m 
*e cxpi-rimenl behaved this wav. We found !.uer that this goat had been raised as a pet 
■itul the chüdrcn m the Family had tried to icach him to siiake hands, 

Fmwh: 1 -iádsM has inmiduced ihe lerin expeconcy and ihe conception of varyiog 
^Litts oí rradmess or vie¡ilance toward vvhac an or^uiistn or persona uy las carnee m 
because his expcHcnee has made him intcrprct lifc átuadom with tb.ii mean- 

itig. 

A^ain. | wnuld suitaest lh«U the expcccatimis of a 11 individua] art a thc vsays hi h.is 
kameil 10 cvaiuaic present situadons in terms ot ailticipated tvents or LonscqULiict 
wínch he maintains .j State of cxpectatk>n, reádaness, vigilancc vsith appn. knhiom or 
■uiKKiy. ot wnh hopefid euphoria. í'hesc expeeEations are cmvar t u- utun; - u 
derivad fiuin ihe past exper¡enees trom which the individual Icarmi t tat meatnng or 
ivay >.Lt cvaliudng present situatkms. 


|rt»J 
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Ccrtaui exponen res sel op experta! ion* lun thc individual ejxinot tecali thosc expr- 
ricnccs; he ircídb and lik^s thc niranings fie icam^J che ti and miw imputes to situu- 
úons wich tío awjTcrirss uflunv, wben jnd vvhjc governed bis íearnirag l'hui die iní- 
v id lij] may he coerced by pjst expe ríen ce, l umpelkrd to cndlcss repetición by the 
Esperjitsun oflhiS ptijcevi uf biputing iiieaniiigs tu situjíions, CVínis m Eerras 

th.it rmke bis custurmiry. habitúa], repelió ve conduci the uuly possiblc or sccminpjy 
jppropriatc responso. in j. >emc the individual exmpoLiU". frutn ho past cxpericncf 
into the íiiEure since thac k íi ionly way of mterpreEmg presen! situ^knü má cíae onlv 
way he can anticípate elle fu tute and prepare tur it. 

We have íearned lo deal with the world . 1 ^ seen sti t-spatia] perspectiva* oorirtúng 
Un our discortion of ic js scen by pernpeetivc visión Hi.it is, uc respond raen tú what 
we sec in perspectiva Imt tu thc corre-i ted, reionstructed üitcrprctatuift of whal 
see Nmv we .Lre recognizing that we musí k\mi ru deal wjth ihe world and human 
relationship .is viewed in *nmc perspevtivev. bs corrceting fbr the ilisionkms oí obj 
li n ] individua! time perspectivas, thc indi | vidualizrd nitanings .uid expeetadom wr 
impute tu .i!| situamos . 3 mi people 111 te mis ufour personal lile eaperientes 
Wu:M h: May I s.iy tEie toob used niathemath,\d]y Fór h.indling a k>i uf problema anal- 
ugoms eu ibis -iré time senes. 

Fri-mi i-Smjtht ts this rel.itrd tu Kurz.ybsky s ■time bindinge? 

Füakk: Na he ivas calling .nteiuiun, js l undcrstjnd it r to thc way man de ah y^ind- 
canil y, nut with tlu j geograpliic cnviroi une nt but u úh the synibnlic world ni hiv cu' 
tiiiji traditions and does ho 4ccordjng fo his menmry of thc past. tile genera] nicnwric* 
of Ens group which we ral] tr.ulit 10115 j.nd thc idioma tic memories ni the mdividu.il 
personahty. It k these ¡iicniorie* which govcril Ins expe< uiiitits ¿ud hy so tnuch diifcl 
hk prese nt conduct 

\ hns íar in nur íunnulations we lias e 1101 re.iehud thc ^ bntlcatinn oí hovv l ulturt- 
u.ul.tiujis opérate dMi.min Jly. As we do tlariÉy .md gain underst-nidin^, we ^ 
i op hetter insigj^t into perstmality dcveiopmenf and expression since a-s iticbcaiccS, 
ciilnire-imdition operatcs i 11 human beings and is revealcd b>- inciividiul peisuttditio 

cu imt cultural Mdd which rhev colíectivdv maintain aiKither cxaniplc 
icedback. 

Víí ¡r des<rrm to hv strcS5ed ' 1 tnissed it yetterday tt> a Urge fstím I 
mik ivt detndtd thu thc br.iú, ís pnababiy imt «scmijlly hm t eminly in noc ifflpo 1 ’ 
tnt regard a tonjeásting mechanism. [ ihink Dr. Wiener hn>ughf thac 0 «t very ^ B 
ccures 4111 .icii.ized we have ttot used it,. 3 ,im gLid Mr. Frank hmiiizlil k DU[ 


[m¡ 


t - , ," L[ tl,U L P ro P cri y I tvould fikc ni cmphasi« ugini. 

nnd brhin. i y 1 "^ C ° nl P utm (í operjtions ;ír: ¿i i mínimum ofa terth di J w f_ 
Without for¿--K| l - "'i Kvr to l>L ‘ iÍ1 ^ [l> cxen.-i'itr a control wlnich dlo-W 

r" ; T ,nií bc “ lBe ■ i " " HlT (Uta fc by rbat ;in 10u.it rfdnitr. 

cSST&S hV T’ IOg, ^ ll> ' thlrC a »‘'«her Rcniember that bld » 

tz Jtíii :: rk z h " !,bi ™ ! ^ ** <hc <£ 

r, iing tnotions bcfoit ^ thj * thK huk l>r B í,U5Trt ,tarEcd ^ 1! "j 

coid. Mlisí'ii 1 it m .... ' / iK ■ COTmCt -fJ^Tis iiom diL- skin had ^raisTi irtto thc 'T 11 ■* 

cstablished. As ú\t seriln™ mi _ tiateií heíbre any scrnsnry ronnections had K'cn 
Tiiovement nucraied nr> Í OIineLn °^ i -mu- in, thc pnínt of origin oí mtiücwhr 
the highcsE levd ' pllld tonJ tCnvar <k the head, al™ s keeping ccfhjbJ w 

*• ^ - - SÍ Sito -]nn 

envimiiinent, which makee i t Hí*V tn1 -^ í c ' uidependeni of thc eaücrnJ 

seems to me, requij-^ t - . t ^' ni I ^ machine. This áriving 
n Tortcasting by m vcr>- na ture. 
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Lmntn. Mj\ I nuku .1 quantitivc estímate concemtng che animal^ foreeasting or 
LOttdidüinti^ uiaehineiy Tlie dog can prob.ihh fn ruase .m hour. Pavlov showed that if 
Eed every hj.lt” hour he vvill begin jmidpatory salivating pretty acLurately on 
ihc luir huí ir With our sheep and tio.ith the liruit of expectancy is pmbatoly amund ten 
minuten The oucside Imum then wuuld he tor the dog. say art hour, and tbr the sheep 
ten númuitt. 

STkrujli: There iv. .1 little thipnmnk. he can fbrecast six nioiuhs. 

v^ü m i- ! Wi 3 ü|d hke to make onc rcniark about the sheep.Your sheep musí e.u con¬ 
ten iially. 

I iLsDtii C>rie dlould not cantuse the unconditioned stimuius, toad or shock. It is 
ihoek. hut kh.id, which the sheep nr goal artticiputes ¡n our experimencs by about ten 
inmutes. 

M-: O í loen: Suppose we gjü ytHi .1 L.imd. rile i.imel can go 1 long rime without ¿i 
drink and wíüujue eating, WouM you cxpcct the carne! naí to differ in the brain troni 
a dieepr 

Líxíoei l I uould evpect that with negard to the episodes at expcctancy which we 
>iikí up ueider rxpcrinientalh controlled conditiom the ejrne] wonld fúí with ¡11 the 
..ts oí expectancy oí'the dieep- and goal. 

’A'ü \ 1 h Another thing diat is quite interestiiig in flus o, what wonld you expeer wich 
rhe dephant:' 

Ht tí HiNSOM- 'Hiere jtv ,l greac nuny small in vertebrales that are conditioued io noe- 
tumal rhythm whieh rvquitvs a 34 I ¡our. It is a 10 a . 

Ki l'vi.ji. Some .irthropnds ejn apparc ntly he tnined to expect ai id seck tbod ai a par 
Ocular linur durmg the day. They wi]l then cxpect to find food at the same hour 24 
taurt later ifrhough illuminatiort and other faetón: likcly 10 produce periodie fluctúa 
- |(1 eis h.ive ht'en kept constant. Thev will even hiok for !ood at the particular hour as 
:, mi^ ■i': K days atter complenon of the training- 
LíriDEtL; Whjt animal? 

Klüvi:«; The honeybee. 

Mi l i 1 iisson:; There is a great iippirtunity oí ten 3 pentu re. Eor lundanientil mo[eí.u~ 

hr dynamic efíeets. 

LíDDtn,; \X¡V can darnage ihis cxpectaney in the sheep and gnat by línvering the 
n^bnhstu by thymidec tmm. 

KlüVeb: _[)■:* ytT¡u eonsider the sucking aetivities ob^erved in r.ibbrt fetnsés as well as in 
ihi: human íetus a fotecasdng of the ñitun?' 

Fremon í -Smitu: We are lalldng aboiit human beings jnd vve need human data. So I 
J111 iíuing to gise voli noiher episodf I he ques | rion ot tneniory eame up at .1 tea ¡i^^l 
rm when I lud said rh.it most nicniory Sosses, most inibtlity to remember ñames, 

:|J v i‘ m eniotional contení whieh the individual do es not understand, wh ere upo ti a 
n^in h Fhat ls perfcctly ridieulous. I am always forgetting ñames arjLl it does not 
• ii e ¿j]y emorional conccxt whsEsoever For insta rice, thi^ morning i eould not 
remember - (and then he numed to bo wife} svliat mas che ñame I could uot reinern- 
{ ‘‘■T this momuig*, ,md she said *Jane^. He míi!, ►Yn. jane. I bere is no reasoi] in the 
wnrlii. no émotioinal reason why I shonld not rtmember chat nanie«. 

1 ur me stop there, This is not the end of the epiwjde. 1 lere there was a reralL There 
isus no es r idence of my emotion associaced with that rccnll and he did. remetnber atcer 
His wife givc him tk- ñame. He defmitcly had .t Then in my ^tupid Mívile* I 
^niarked, diut I piess then,- wvi, a Jane^ once«. MI of a sudden he hegan to blush and 
“«as evident that mv rcmark had recaíled co bis mind wh» the úw^txen d.me* w.k. 

This suggpsis that we tuve two leveh of barrier .1 hete was the lcvel which blocked the 
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memory ol che n»mc and íhe levd which bíoikcd dir meaumg oí *J^rwM>! Thais 

™ .itt-LT his wifc reminded him .ind rrcaücd thc njmc he hjd no rccallüftfcir 

embarrii^ing signifícame u> Jnm or' di?* nanir 1 he ñame abric rvoked nn emotm 
büt vvhen thc* me.inirtg was nrcdlcd thc emoción was very disturbing. Hcrc thcrr wm 
nvo levóla oí’ reprensión, boch bemg active. 

Si i¡Mi i>; When vou ^sk j m.m [o recaí] ynu presen f him with .1 hypothois « lí were, 

s m tüncd, ready-ta iade. 

f’RFMr>N r -Smttt r: He a&ked it. 

Stroud; That is a diflerent cjse.Tlm i\ che caic of havmg A íbJJow B. foflow C, etc. 
hatk to A. But it néems probabh th.it thrrc are two general eLinsen oí thív hrst wknr 
thc circle i% externa] and lIu- suhjcct is aware mí wIme a* gmng ort miuh more lik tyj' 
iol compulsión, In the *ccond cas e T m thc case of represnion* thc circle ts there iwnu- 
thcJess, but it Ls loeked out of awan-nens by being ctamiaiuiy busy In thi* rrbnonahip, 
anytbing that i* ituíudcd mi thh set of conceded hypothcses ]> by virrue oí is ■hurt'- 
always una% r ailabíe it] thc other laall operating at thc Icvel of conscttuisiaew. As J 
resLilí thc analyst is forced sometí mes to brejk j, eumportent befóte 1 ih'w vxriota dicto 
or any hypothcsis Monginy; to tbe system, or even somc of th c respense* ni thc refln.' - 
ttTrs upon which it as pJaying, becomes availablc tu general eonsdousiiüs^ 

FitEMONT -Sm ITH: Are the iedectors p:¡*sive? 

I»si McCuilutr; No. J 

Hutciünkon: Es there any possibiliiy of huildíng a passivc reflectora Fram whil w 
bnow abo ni thc pmuin,eveti thc L.rtd of 1 Mechan is m that ue wwt hearíng abvitrt tet 
lll ^| ltr ir seems Co rm ‘ difficult in that wc kiiow diat tlu- pititeiti inolciulc^ an: bem^ 
pu] rd dmyn and built up again. I ani abo not ahügrthcr elcar that thc quititaim ^ 
of decay tould pmibly occur m a cclluLr syst^m undergoing thu kind of ptc tbatWL 
ktHKsv tmin our studie^ 1» thc way thc ching b beinp pujled down. I said ycit)erd¿y díenr 
1S ^ pmwtcnt sirk-cumE paiLt-rn in spite of thc ameba xvalking arouddThelc ha^- 
suJIv arrauged structune relative to thc System but 1 done believe elut any kind of pfr 
sise System can cxiit exccpt perhap» íf you bnilt it m die «kckton. 

cí.l, 1 i<j( 11 i -a en thc skeleton.the bonc is a trame which has thc derticttB. Tliaí s 
passtve m that sen se. 

ST«,f Un ; PUSSÍre ¡„ f Unct¡0p , nQt jn itnjctu|T 

t ^ r ". 1 ” '^ ^ lL " strUcture “WB be reproduring itsclf or prrtty soon it woutí not be 


Si Mere therínai agtudon would pu[ M etld to K m timt 

do^ W t o be U TI “ <>f JM,pukrs rLJ,|ni "S LIi •»« Pl«e or -moth.r. Memory 

Kutchinson: Neuronal Kit n üt iKiirologically. 

quite' J The lb,C C<1 Utj '’ £hl:k cutioui l,ttSt - L nyiténi of refleítws, I diink 

oiiíts fo ! r , t í!, <b ? t,tsystpn ' ofsome cortk-al neurons which Lite IJUmiEl^- 

not stupid ont's t£AUtC P*obabJy_wc .ue doing delicate uvb with thc.)) ^ 

tdn mokcules of vítí ‘‘r ! ‘ 1 " 11 " llu l ' ls (,f order could wrc out j numbiT ot p r<) ' 
" m *-**«*nb« thU is t.k.ng pl.ee ,t a ven shut. fr 
ptuteiii molecult- , m-T '~''P ‘ >lnk of the »onnn of bring able to see f eompU'v 

may set- j„ v h-.t whi h T *?*-“ « « $*.me to etms.der rhc notion tlui I 

not mueh ^reá.et. 011 thc k,í ruk arrt ’« ihe h.Il The rehtíve scale of fxW “ 

niind for $omt time We''í™'”’ ¡ tü S:i > 7 soiiicthing which has heen o" iri ' 

but so far t in atternptine to > ■! UUlL ^ ptpgfcss in formulating our pusM^ 

P g *° ac ™^han.sm. we have just t^e» knocking «tr tauet 
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tncrvWe h.ivc not got the imwers u> iny ofthem, u is true; bui we -ire evcn worrying 
jí?l>uí aruwen only tu thc «*y part% uf thc prohlem and, except fer onc remark tiijc 
Ljjry Franh put in tjinre c ltIv. are paying no airention to che rcóllv difficull part oí dais 
p-mblm. 

Thcrr b Elcm the quesiHin oí storagc oí mcmorics. There are ptemy nf places tur 
th=. iil. Thev i. .ira he active uf passive and cercainly a | passive * tara ge is aiiuc h more etTi- [i**] 
rient Thíi H a fur amunptiou to stan with. 

Scoondly, theje is soiíle mechan ism fox tecali. This may he generalizad hormonal or 
h>podialan¡3i i dmhirgc, whether a chcnucjl in che blood or thc dischargc of the muí- 
tipfe Tjdiíhnu; ncuiDiuJ system troni che tkalainus cü che cortex + whieh anatomically 
and physidogaeally c.\Lsts,or ¡t may be mote hite che ^aiming beara oí an iconoscope. 

At pnesent, ti makes no dÍffín:nrc;wmchow or otber a prtn ess can go over che niem 
un dcnie rm and contar! thcm in sorne way. That ahnost eeruirtly i> active: ic is 
tnvolwd múí rncrgy, vvuh attenüon itsrlf. 

Uüi thc real pmbleni and wc havt nnt touched upen ir - h that of specifídty, 

Whcn you sean, hv whatt'vcr mcchirmm* and conttct rhesc memory stores. wha rever 
jríil ftiiercver thev are. hovv do you pick out lilis. orre or tliat onc and bring ú iulü 
cmtíátmúÉSáf That in tutu reverts to thc question ofbarrier. Here is the. Me prob- 
Icm,and [ has-e noi hcard .my pos]ove suggestions abone n. 1 don't know whether wc 
■arv mi .1 posición ycl to give thenl. SnEl dos remanís thc critica] cssoe whieh faces us. 
MlCiriocM] I med lo bring in the notion oí thc bitrrrer. 

UEflAnD: Your mec harnsm ls ftne* something to play witli.l don’t sce any specifieiry. 
McCuLtot.il: Yon di mí i see üjji thc proccss out ofic cannot gítifltq ítf 
GtAAHu: fhat is .il] righc How do you gct inro ir vvhcn you say just tíic nght kcywn>rd 
te that subicetr 

MíCulloch: That wotald be a conhguradoiuJ probkm oí the kind <^í rri^gering otl 
the particular completes that veoukl manage u» give you cnough activiry püing in to 
ste:i] hj. L |i seijnc group of ínter no ndüs or what not.That doc^ not seem to be ihe ^reat 
dH-iculcy. Tfie point I woiald come baek to is thc reverberant eircuits in a ntarn wílh an 
¡. íive íicumsii. There is a reason íor chinking thsl chis mccháliism may be ^al]llet , cni" 

• ■ i] tven m couiptex humaji phcnomeria. lt you trcat sunh a system with carbón diox 
r,i L-.e thc levtfl oí it m gc-Eieml, you sin El up both che vuluge and thc di res huid of 
thc netjrons. If you m.ike tíic perípheral ncfve Jcs> fíitigablc, d tfiat eeLI be rnade less 
i iíigablc.theie is a good eham c th,u ii eould be swept oljc of thc orbit of the First sys- 
tí'm ¡md! l aught by proccsses in rhe resc of thc system, so ch.at ií one íbund di.Lt he 
couild bréale up a]iy rea-sonable íráction nc ludsís lh human beings. be otighc to give úm 
i!nd uf nntion a Eaircr break physiologicaOy than it has had. The ctfect of carbón diox- 
^ on thc centra) nenous | system has tic ver been studied adctjuaccly, thc faet ¡ivt] 
íeni.-iiris rhac m our own expetienees wifh 1 37 mise citan ¡mus ncurótics, separ-ited fox 
exclusión niisceUaneous in aíl other ways r wr have been hzving bettex thzn a ^ 
ptrcem yicld ofe^es, sotne ofthcm over thtee yean now <¡nce chey received tlieir last 
(kvtagp with carbón dinxide wherc che neuiOfieí have cleared. Other people now llave 
íwigcr series, tb.it is, more cases chan we have buc the fací remains that you do hreak 
W íhr pmeess and che things that ihc patients gp tbmugb when they áre coming out 
Ehin. under carbón dioxide are fantashc, líyou wcre to eake 30 perccnt carbón dm*- 
wuuld p.tss out and you would come to and nothing much would happen. 
bar with iIk groiip of neurotic ca^t K s you svould think they were being raptd or in i \t 
tíiiddk ot'a tight.or sometbing dst\ wben ibey ate coming out. 

The liminng factor in thc crcacncnt i, this, that m ali uf thc cases anxkcy rends to 
¡tn]ci up-, If ihc anxiety Lcsell is a very severe symptom to bcgin wttb voli simp \ can not 
^ ibis treatment.Thr panenc comes back. once or twíce and gets ihe hceby-jeebies to 






ISé 


CYBE.HNETIC5 tf4f 


mch ais Eíxteili tJi-Lt he l irintn go ou wich ii.Wluti í uwuld tike tn know is whethfi i 
síütiljr mrrfi.nviMii riiiiy not be occurring in the shrep. It wc could get ruin wry 
simple things, the effect oí' carbón d¿o*idc m the shrep ¿md we know j}yf tt ssgoiní 
tu do Circuit >jL In .md wberdor we un ehrek u taulv easy ni che cord - we niigju 
mate sen*** out ofit. 

Ihxt gave you asi active harrier* which i* the tknig I wanttd lir^c. arad tbrtrmust.Tbjr 

ts íi. very simple physifilogic assiimption- Am I dearf 
Liddej.il: Yrt, 

Fremont-Smíth; The es¿emia] thing vvould ¡be ibr dmiirlnhed íidgjbiliry whidi 
wou!d allow neurosis to get m, wh erras ofhcrrwise thev would be in thc ivfrjcton 
pcritjd. 

MrCüLLtif fe; Sweep chcrn out of phasc. 

Se hoe if?; C.hangr thc corraants of the reverberan m £ t ircuíts. Thcti you can do ime- 
tbmg ibout it which yon conlct not do in the nontuJ sta.tr.. 

LmDtLi: We are ni a positusn to chei k McCulJochi! ilohons aboiit the *hetp.We hjrf - 
j tnruboüsm chamber in which a Pávlov trame can be instaJIed. 

Mt:Cu[ f L¿Jt:n: | know you l an Jo it„ 

Stiíouijl ft vvill be in intcrestijig effect to bréale out thrsc Longstandiflg tarumas. 

[ií5| Linón 1 1: We bñw, | 

MoC,ltj.O( h: Tliere is a crazv drug, myuucin. which i* a wy inic^tmg drug 
hecause ir knoeks out mulíbcuronaJ rrñexes oí' ¿ir spinal cord wúhout jffircting. oí 
031 ^ all JJ J,tJ y Ll] ^rcaMTig, the motiray ñapar reflexes. Fot imtanee. the ir Hexes you gtf 
ofi pnu licig 4 pan .irc entírdy y¡one \vhert-;m the knee ierk w jw largc qt Uiger rúan 
j 1 ™ drLl S 111 ^sonable doses, soitiwhere atouid a htth of thc doses Áu h^ 1 

twn tried liarmlessJy m man, km*ks out anxiav. pivsumaWy becattsc mxto' 
im-r somewhat ymilar mecha nisnu, We luve die fím few cis« ofanxiety ncun^ ou 
- ÜW It h too btc LO fciitnv to vvhat extent we wül be abk to bJock it ujxThítc we 
¿ ^ J <■ una to ueak up tbe anxiety and iftbe anxtctv be p.irt of that reverbetarrt ar- 
LLut.ji may he that sueh drug will end it. 

FkJ£ft*ONT-SMtTH: Do you know what this dtug is? 

ll K 3 l :t nzenc rin B «^hed to glycerínc. ít a kw^gem^ 
fr«vs'hui 1 ■ nZ j ,lC J l i- C smu ’ tare wíU-known. Wc know a whofe *t ofit' oui- 
'Ohiblr h<f dlffi L CU ty secms to it >" thc only <inc of tlirm thjt is iiicdy fii 

Z“ C 2^ h be — ry ^ pt whíit « ¡s ¡U» 

ihaÜhtvrh' Mr ‘ ° f "T T" id bc J ^.anonJ onfi? You *»uld pulí out a lot ofe* 

S oí^ nZlT u YOU PLlIk ‘ d <nlt « thac thc lifc uene On hut thc 

M r? r ' " lljld P rcsumab, V be lef, bv tlrn mechod? 

Mi-Oiuoch: Whj, you «c knockmg ou| ,, rh , 

MfAu - Thc ‘ ot l« that bclonp thcrt 
a^utnption? 

KSpomibfe tur Sl.^^ t ^^ POB *' We tüI ;ut!rict y i,!i ' vctl JS tJ,t ‘ onÉS tllJ ‘ 

| ^ |;^ SJj ■ ‘ ]“L| . m 

cases — and presúmabl'v''¡o ' be made tliat in thc carbón 

other than the druR induced ^ dn ' s rilcra PV - a grcat nuuiy opeiationt 

stitutc prouf. ll i mv w ,11 I. f ^tsiogu; changcs ¿re active .uid ihat this docs nu [ £o0 “ 
hut I know thim svatrlilnu n" viT '* tac,íiuciori or interruption of citado p< tSHSf - 

treatnicni situado» i ti w hjd, r ; ' a,l,tl:l ' Vo|,|t with uses chai it is ihc usual huBun 

hlf. I Wotild lite to brino rcl ” llr;i n'c and similar opctations jic 

S "P Ur ‘ 4 '^ard s Medien, qUnitiofJ . 


reverbera iJtni. 

■is wcll as dse ones that vvere stoleti, is > 10ür 
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Mi (.ui.emí'h: May 1 ¿nwver yon that Media tu is en tire 1 y m agieement with yon as far 
jx icv heing inevitaHy mixcd with the tratmem sícuation oí che pacient? He dnes 
evcryching he can lo nmitmize it and it K still thrre.That carmot he htjpcd hutías to 
dif diEÍcrence brtween interviews, [ don't ore how romoling \im iry tn make theni [i«] 
xv!th your parient nr Hnw suggcstive vou iry to imkc tjiean witbtnit carbón dioxide 
riaiJ wnh carbón dioxidf, thc poinl is chis that ytm liave somc iool which is enabJing 
you iq gct acceso lo things ¡ti .t hurry in partí of the ncrvoiis systcm 
blK>Mh: Et might wtdl be. bol a ti ofus know che cases of schizoph nenia thai recove r 
Mxm]] typhoit) fe ver or a blow on the bead. 

SitRüt'] i: 3 hese thi ngs are capa b I e al a i of i citerrupting reverbera ting cite u i es. 

Biuisrn: AJI riglittTHild we refer I >r Gerards qücslum to the case of Or. Frank Fre- 
motFt-Smith’s *Jane*r In what way did che reeollcction of upen and cióse new 

LlICUtCS? 

yon Bhívin; The quemón is Imu Jane* w-.ls recognized. What I >r. Gcnrd asked i* 

H'hy lañe- wjs íeruguizcd \is che upen ítem that was seirched fbr. 

FüLMosT-Sumi; He recognizcd tbc ñame and urttecognized it as soineonc who w;n 
Mü-dv embarrassiiig to renictnber at that point. Therr w.i\ a doublc cross of parcial 
tecali asid very much fuither tecali and probable rvrn when 1 asked that I am ¡siire 
ihcrc W35 j -Jane*- lie did nmt tecali <iI] chore was oí sjaiír*. 

VJk- >! re Or necessariJy what ihere was taf *JanC ú - It would not be ewenuaL 
\ rl v,i i\ s-5 mi tu: h xví íuld m?t be esseticial. 

'■■•a b'-.-siv; |]i-s Ú .mniher cKiimpte, when yon vvere talking here yon fished ¿round 
:, , r Lhitigston. t ivingston carne and that w.ls recognizcd as. the probkm. E take it that 
tv.K it LL - son of thing. 

^Iraed: When you nukc diese mjssive actacks on che nervous systcm, when you 
Fm^a person on the hcad xvith an electric current.or drug h or anything el se, you do 
kjioxvs wh.u to Cod kricnvs what pares oí che nervous systciíi. 1 liercíbre, it is per 
rece ly posdble io tiraw an unliinitcd nimlber of logiz a] sequcnct's of particular l ¡uim: 

J '-il cfFecc relitions. Hur che te is al^ülundy no assuriiicé ai present that the particular 
■■oqucncc jtiyone can dream up is ihe righc one and the diancc of it$ being che right 
■me at the present I chirik is vanishiiigly small. Alt oí wlncb in no w-ay touebes the 
c|iiLAtiort ot tlias exquisite speciñcity dial one ^cts ni ihesc pbenonirna. 

As E>rs Urosin ,md von lh>nin pointed up with alJ the siimuli Corning irtUi that 
im.uis br.iin and all the turnes ihc word ijiine* liad becn sa<d F and *do you remetnber 
thr-- and -ss this in your eif.; why does this patticul.ir concatcnacioii sueveed in 
doing ^mething tn a particular mentor y which then floods om over cverydiiitg and | [ioo\ 
' la * Ptiíirmous tepcrcussjons throughout tbc whoJe body? I don t think vve .iré any- 
hete near the of tbat* 

Kj uve h It shoutó perliaps lie sitesscd that sudi cxquMie speciiidty; as has been con- 
sideted htin: m ttgard to ni¿tm>rit^ n exisis abe* in the field oí percepción. We have spec- 
iliotv or cdecirvity ihe very momeo t wc pe revive objecls or eventv h ntay cven l 1 
*rgufd tli.it dsífercni ptrsons never sce the tbitig. Mtrclianisms of tramlomia- 

siirtpliíicatioii, articulaCion n distortiorl T ecc, + ¿re iitltncdiaídy opemtive w hen vve 
ire ttmíinnied w.th sensory stimuh. It is. theretbre, not surprismg that we l.itei ímd a 
’^lcctiufy regards tbc iiems that are or are not ivmembercd. 
fitu^Rn; h existe ac di times? 

Kíc-uh 7b undersumi cercan ipedfidries in ntcall u may be proñtabk to detertmne 
!|r ^i clic cotistelLmnns of tactors bringing about spccilicities tn perccptimi. .sp^i i 
pmblcni L-an be more easily atacked cha.» that of a ^leclivity foutld m 
^cafLmp eventj bng psst. 
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LU-n scsisr: Could yuur specihcity question be -njswered wiih a modrl somrtlnnp tifef 
ibis: 1 hirik 1 tí j¡ tish nct suspended m .1 trame- \i vou miug orí soiiw of"the thxcads tteai 
che edgt; wheme ihey are attached to the trame, ¿croiriing to the oifd?ÍRitiiM ot 
Ehrcáds which you twarig a cerüm wave rhythm is set up in tltaí na whkh is itstiber- 
ated or persistent tbr períod, Now suppose that nei or sts ¿rtadirrteftE* co be soriggjcti 
that the poimtiaÜty to have waves of oseiltanon of a certam paitern is ittjim&d Jnd 
Eicilipted tvery time lIilu particular combinador! ot twan^t goe* hito the lict-Tbe 
whLvla I would hhc lh ibmw tu ihe irngin»^ to complete thjt modcl b: 
fuuld wc ha ve a nel of reíos charActcTLütrd by <t v¡ist variery Lifinputs whii.'Jt couJd be 
diffcrntiated -- each setting up ics specific type ul - wave distribmciun. Would n be pus 
sible ío get hack the originj] w.ive distribuíton In repeaiing the origina] ¿ombinntiüQ 
of twangs? Could mch .1 sysirm show bystcrab .m mm'.iscJ cendnacy to ccpc^ 
wave pattems which it had once expericoced? 

Wilnlií: i 11 other wünls» can you set a net the Lapping of which un be changó h 
these twanj^t so tb.ir with onc tappmg it will come to 01 le memon syster» and with 
anotiier tapping ii will ¡*o to anoche r jystemí 
Steujulv El i\ done rcgdarly with our radar Systems. 

v-on Iíokjn: I luw do yo ti know ihe twiingr [ am fkhjrig ¿round say, íbr tKc author id 
a book; I eannot recalí hts ñame 1 twang 1he ti el, J íaw do J ktiow how to twjrit: it to 
get it? | 

Bateson: You twang by nrmembering ibe color of ihe hook: w h.if it Eookcd like,AD 
these diingi; Dr. Mead trdks about. 

( il ftAKDL Your analügteal rather th^n digital type t^fsy^cem, eIi.ie is what we keep miss- 
¡T»g cxcept as yon bring it in as .1 type ol hormonal .icuon 

E irA\x. í Jt. McC_uilot:h liso isstirfs me wheTi 1 want te□ briug m potenn-d tceliric 1 - n-d 
other tíiítigs in the lield that 1 am losing informatiou about ;pccificity ^nd í ssill l uve 
to bebe ve hiin. 

Mí t. lie [.oí ei: May I answer that in a very simple u ay" It i\ fasrly obvious iE'onc ihinta 
about il 111 tliis w'lív; ii Ehe world be ultimately rnade up of smaiJ pardclcs which 4 te 
íieithcr here nor t]iere; noi lialt way between, And it the ti [ti uLile uiiits oí our univvnc 
“ lt] g» amlogically wc haw to deal with it analogically, 

WiiiNT.R: The re is another point. 

BAfEsoNr I «¡d can w c haw 3 nct which can irnwmber di rieren t panems of sBÜstical 
behaviot? 


Me C.ulloch: E'he answer i.s obviously yes. 

Wienek: May! say wc ,rc making One. The wav w are doiug it ¡s this: wc aro maki^ 
a predsetor which will artually examine il^ own statisticat cxprrienct and do its dicuit 
in accordancc with the statiMkal «tpcrience if the data chaiwcs in dwncter inÁ will 
change mdf to sint the tiew statistic? and data. 

Iiri'i. I he hrain iiiust be digital, and the beavcnlv bodies must move in .1 ci |v ^ 
bce;u lw it woulti be better tiiat a drvice should be dtqital and atulogiea! - that dbtf 
not seem to me to be coimecicd. 

non betcveln''th l,, "' i |' 1 ' ;i [ llUt ^ Ell>n oí it could talte. í wam to mafof ^ ^ n<: " 

is rralty ;m in il rt ' '^1 »S tmt sharp, Every digital devifc 

ditect nieismvmeTi 1 L ' l C W ^ UCÍ1 diitlTl e u >shL'.H región of attraction ratlter dun b}' 3 

^'2:2yi2X^ ~" M rer " in tu,iL ' ^ ^ 

he used as «! *!i?a '^V' ^ f '^ e ’ su PP° ai ng I drill conic.il hoícs into it, nowf this etiuld 
bovvever. noc bv 1 ’% L -° 1J ^ put thin & hrrc (,r there. I disti^guish these re^ lí[ti - 

* 11 ^ K ' vln S 1 nup of the región but what the bilí will tol] inta In 
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oéi-r words, 1 cmptiaaize as the importanc mca&urenutnt* the whoíe tidá of attrac- 
ciüfi üf tbesc, the jnobability that the hall will stand ac cluf ed^e oí región s in balance 
lus betéin extrc melv Mikill. E caidd do this io a dt-gree hy mtfoducing noc a ti absol u te 
■epanmon bul a qumtity whkh went up tasrrr di.m the first povvcr. I con Id get deviees 
intermedíate between digital and tuimeneal dcvices.TltÉ importan! thing of the digital 
dc'.'i:c il the uvr of miri-lintNiTity in odrr to ampliíy the dista tuTÍon between fie Id* [ioi\ 
ü-í attraftiiJTi and th.it can be done lo j greater or lesser degree. ¡ .mi comidering it 
tiííw rrciTii the physkal poim of viesv of tile human ínStead of fciknig the places n rolis 
mtüJ introduce the forte that went up to the higher power of the dhtance fio ti i the 
canter. My mdeirnninacy would be somerfiing intermedia te between what st would 
bewith a pnte analoga cal and a puré digital device. 1 think ii is necessary lo considcr 
thí: phy%ic3 ofdigLta] devkes. 
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NORBERT WIENFR 
/ li‘partnit*»i Él/ 

A íassachuseris fmtitutt qflhhnüfogy 

The first thiüg we have been t&lkitlg ahout is hormonal .in.ilysis.. New we wsD taJk 
abone .i pmblem ot'synehois, uslnt- sontí of tbe ideas we have concertmig nittuge» co¬ 
do someihittg-We have the probjem ot'seeing whar vve om do Ibr che totafly ded í he 
history L>(" chis prohíem is tliat I >r. Wit'sner i 1 1 i l’ il> me eking wh.rt v Ligt*csROt|s [ hú 
to rnake an aid íbr the totally de.iMo they could parru ipate in convergí don , Th^ idea 
chat [ suggested was the sanie as the o tu? he had originaUy had. We round out hter «i 
Chat the Bell Teleph une í lompauy mind patente nn chis huí liad not actualh' nsadethe 
apparatus. We llave aceña] ly made the apparalits and with l>r- Baslow's aid we ate con- 
dticung experimenta. 

The principies tli.it we are using are two: we are trying to edúcate the deaí-mut^ w 
they can speak deiently wicbout the horrible son mi they gencnUy use; t!ut ^ .i pnsb- 
lem oKhavitig the deat mure monitor lumself. We w.uit a. kedbiek - not j feedbpck 
nierely in leamiúg buc a feedb.K fc m con ti luí aJ use. T'hete is the problem oí the d«t- 
mute whis orlly lea rus oceasicmally and is in che same posición we would be in ii w* 
heard peoplc speak only otcasionally i In- strarn woidd be enomiou-, hke talking Eiice 
a dead mikc where ive dont hear our owrt voice.This ó ven lUsagfetablc. 

We are golng to appxoach the p roble m through j se use like iwteh whidi ts inferior 
to what we I ¡ave i ti hea ri ng_ We the n-ii s re m u se Un ñc rh e amotine oí mtbmlado» tlur 
^íoes i ei, the .uno une oí información rh.it js »l-s^-l 1 il,iI, ,mnl then huí Id an esternal íflrtP 
tí? do thejob ürdimxüy done by tiie cortes after the sound gees in-We have the nonw* 
that we do not use the tul] fvittem ot the vjbradon ot speeeh Lo pise us n'itelk^e ]lL t' 
Imt, as has been shown by VoJk and t ioulter, we ¡¿¡ce a ver y good intelligiblc ífeedi JÍ 
only lite rciatively slow typc pattern Lor di ¡Tere nt íincqurncy tanges, pethaps íbur l>t 
bvc, tLVe we wi¡] say, gets through. In the ordinarv speecb chis can be done by kwv - 
strueting orduiary speech ior the liearing person.This suggests chat what we iieeJ |í^f 
do is the Ixitlowing; a) to rakc ordinary speeeli to a b.mk of filtm, leí say tive filien 
che | mne length i el octave, which means of di Hieren t k ngth and fttqucltcy- b) after 
sve have gáne thrmigb these rdadvely crude filters - we want thcni to aveñzp to P [ 
nmre ddcrimmation by thac rather than Jess;c} w hen the sound has gone ihiough ^ 
bíter we svanc rhen to rectify so w r get the cnvelope ofthe thing.Wfl ^re only mwt- 
esíed in .1 rdarivdy sW envdope, itn d not in div phase eleiuents. Wt ihen use cKíí ty 
atuvacc a rebdvdy Imv frequeney, perhaps 5i?0 cycles.We é arry tírese vibntions m the 
trngers ,>t the hand! p aJtho vve would Eike to ciiry chem to somc odtcr pan ot'th c - ^ 
íí! ™V d£> ^hat.The hugers are by tár tile bese bel to start with.Wc have done Úü 
lLr rr ^ L1 | l ^ j 1 111111 ÍlV ^ Ví ^' rLlLíurj ' s in ^ VL ' difiea-nt regums. We have carrifd chis é.it 
' l™i 6, J b ™ W ¿istínguishihlií wordv ,r t - rvnjgjiiíed as diftmit.it 

íxvsnl’ 1 'r t lC ” rdl, " rv !Híns ' ? ’ in v ' iriolls ™*S and wr fuve actuaüy fcamed 
a.. 1], " gn , ,a? * maa ry - quice smiU. ten or íifteen wdíds. ilt yoa 

•ss.r 4 -*• -*« - « ^ *- 

'‘I 1 , ' K ' W "‘ J »>«* »Ü1 !»■ pornb!. ,„J uill 6dM» * 
one -n,.,,. L*£S*£Ír [l “" h ” r r) d„ E poM™. 

I .uuh to the Vocoda ln shossing how nmch needless infomUtu* 
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wc ardinardy carry In fright, houndatics are tar more important than the thnigs. they 
hound.The test ot that is the tact that we can rcxd lint drawuigs very exsily 

I| X'l- wíhi i photo cell which can be penníed xnd we are purting a man te wo ik on 
this; (hiü phom • elI ss to be srrJMtive uot m nmmsLUes. hut tu boundanes, which 

means iogarithmic derivativa is yon ntovt the thmgs .1 mui id. E has hilu mixtión is in be 
,jf ried [n rile car. üut herc is one mistakc that hxs be en m.ide m .1 Im oí Work: it is. iüf- 
■ ak 10 sry 10 buLÜ v dde oí" a pea son decent educa ti ve chuméis ib.n will ínterpret tlie 
iiimsHi, malter sp.itially wbcre-iH tEie blind man automática Lly interpreta kiriesilieiic 
-i rise spatt.iÜy Et is dic Best he b ^ Fherefore, we want chis appxratus to use the ear 
nniy as a monitor to determine when he is on range. and we want to ha ve him get Iris 
spatixl sesise.T bere wíll E>e .1 little vibración that ¡s pm m íbr picking up the soundThe 
picktttg np ofihe sound is not dut which will gíve him che spxtixl expericncc. It is the 
ibflowing oí'the cdge.Therc is the lirsl ypxee. | I? 05 ! 

Fulmont-Smi ni; Htm docs he folio w it? 

WiENti: üy pointing. 

S runtin; A ten Ibot tInger. 

tt’n vrtí. Flus is the didicülty ofhaving monocular visión as Car a* ll gocs. We c.m t,nve 
han mu pin ■> oí monocular visión E le holds them in the same batid and ¿ííBeets. dieir 
onvergente bv squeezing Tliese two pieces gn to the car as vibretors ot dightlv dií- 
teiL-nt Ircquetiey so that the two sounds sr/z and I bey are dislinguishable. It they 
tome to itie edge at the same time he sL|neexes to indícate the distante. Hiere agxin 
the strength o! sqnccze, which es kinesthctic is the thJng to relay distante inorn and not 
the naiLc. 

Ti L.ntn: Hiere are two Cjernian patents that hivc been dcscribed very bnefly in rhe 
■ ! pbchxJtiuuíísyierai Skerature of'the last ycar T so that it is bard to ^ei xny idea :ts 10 what 
they luvc becn doing. Doth xre hdps in orieiltatíon íl^t ilie blind. t>ue gadget involvcs 
1 h i* '.asi: o( car phone^ with photoeleeme celK (Pallas (H)J.Thc p.atient is vrjmmng his 
vamaran dm^s and gtts iones pf varyitlg pite H in his rece i ver, rorresponding to i.tnni- 
hnns uf brightness i 11 bis amronment. 

I he otber gxdget snvoiveH nmch more It is daffioilt tó tind out how it is done 
theie is just 1 pogrxph (Mías ( 7 )}. A simple radar set nwp parís of the m,m s visual 
sunomidings outo bis forehead; bnghíness gradiente xre tr-itiílatcd títere i neo tactile 
impuLtrs bv riifjns ofsp.Liialtv patremed eléctrica! stímulatioiis. 

Wlfnj ; r: Neithcr che tacóle sense ñor the hearing sen se used for picking up scaiimoB 
Me autOTriiticxUy assiu iuted watli any gt>od space descnpiion h whereas the kiiiest vul 
setise is.Thereforc the best aid Ibr the blind man is to use the kmestbetic. While there 
klevv leaniing, the leaming is the pattern ofhis gamc.We are giviíig him .l mon- seai- 
dtive and añore ixiobile caire.There -ire more wxys ofdoing it. 

Uv are | c d bv two motives, The kinestlietic se use ordinanly fecds mía the viiual eor- 
t'-. 1 -. e./e„ 0 f th¿ blind anait, fairly wdl. I hat is the usual way he ittaps tlie world, cvvn .1 
he describes it visual ly, and we want a participa ting reaction. a fecdback rather than a 
fnisíive opention. rhat h really the same statement almost over again. | 

fyiSCAJSSIQN: 

GtBAi.il : h that p;irt of the rcason why you chose to transíate hcarmg into touch 
tathsr dian visión? 

Wrt^R- 1 here wxs another reason. We want the thing to be portable, soniething thal 
4 cxn use contmuaUy with him. 
i 'S:ha¡ij>: He sson’t hxve to keep lodnng zi it. 








CYBEHNETlCS 1*4* 


1*1 

WitNtK: ! know cvcfi ptftong u mío the huid is bad. You could put it in the ^cwed 
Ifft hand or inake a» a id to squcczc with rctfeivm. You doilf w¿nt n> acriíkc tk 
man s good scnse. If you can sacrificc m inferior one< 

Pittü: The upper lip ts extremely sensitivo and you doiTt use ir tor anythiTig dsc 
WJENfclí: The nppcr lip mi^ht be used. The principies \k re air íairiy fVar.They ¿in 
be used ib* peñera] sensory replacement, \mi .ís. I fee! For ernpathy. I MÜd sai) - Ük 
principien are, a) a feedback; b) an estimación of whjt inlormatioil ts utipomnt or noí 
Preíilrering the informadon and furnishmg the inferior neme onfy with whac wiU j¡h 
thiough the body is vitaUy importan! to ibis work, and ií is- pfoauniig, 
McCltllíkth: This is a mateer of bow hard you ü<juetu? 

KlÜver: You estímale distantes? 

Wie:N]íeí: He estímales how haid he squrezcs. 

MrCuLLOon He sqtlcezes harder when he is. nearen iess when fie is fax away? 
Wieni.r: l Te knows he mi the beam hy the coinridence of the bips. 
Hremont-Smi t\v. He squee^e* uní ií chcv coincide and th.it telh htnj how far away he 
is? 

Wient.n: He usen thmgs chai are very like dic thiugs the hhnd man onhnarity Lites, the 
kineschetic senst: mher diarj ¡tsrng hcaruig .ls kincílhetic. Even tondihtg on thr íqtt- 
head is ñor a natural way of doing thmgs h .iskmp fot fme discroninatioTi of a senst 
not ordinanly Associated wirh fine sp.icc di^íttnnrmtmn, wheiras the kinesthetic sensí 
in wh..u the hiind man would use anyhow. 

H Air son: Thmking abone the apare discriminaron of hraring* otic has fairiy 
local i z.Lt i on o i o hj trefe. 

Wtj N r t ii: Ñor good etiougji r 

S l koud This is contingcnr on a lot of thirtj^The rroubSc is it is good to you subjtv- 
R&7| hvely. I h.ir is because you are happy wich your hypothesis but could I fbol you! 

Mi C-ULUich: Bctbre and behind .iré stranyjely similar, 

Strcjud. It yon had to depend upon your hyporhesis yon wtudtí break ytiur oetk. 1 
L.m kid you and those in the entire rootu. In there a man is itanding, then walkirtS 
an.Hiiu arad talkirig. What is there? The re o nothing but .1 radio recdwr báriging Lip <Jtl 
üie wj|] ,Lnd die rigiit tecbnique of recwtling, ] have seen n dótie, 

McCltllíxzii: h gocs wmng awhilly easy. 
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I wan'I tu tcl] vlhl hm\ h-ippv wt" irc to wdcorne you co this. Esgbtb)!| £ iisnfcrence on 
Cybcmcdcs. Por the bcncfil nf the guesls pmcnt may I taJcc .a fcw minuta to expbin 
the luture and pnrposre ót the Fauncbrions Conl'crem-e Progcanu 
Vi «u h.ivr bren bruupht togethcr to cxriuwge ideas ¿md cxpcneticeii, data, and uieth- 
■ •.l\ m m ctSort to Ciirthcr knowledge in chis freíd. Hawcvtr, the Founditiorl is dso 
intcrcsted Lsi invemgjting the binad aspecto of 1 1 11: probicm oí conumnnicaritui -ji^I 
tcgratióu Ex[^notiii gamed smm niany researth projccts presented fot consider- 
itioii h.n Lc'd 10 thc t onviLLion th-it one of che greateu tieeds tudw i* a reintegration oí 
nlIltlh-, which Jt the preve ni time ís artitkially fragmentad by the isobtion ot the sev- 
¡¡t-.il divaplincs or spei:ialtiev r ^fc freí thal the veítmg up of physiologkal and whai is 
pmbiMy more importan t p^yehulogicjl b-itners bclweUi thc scwol bi anches oí sci- 
rncc h MítiLiu-slv imert'ehng vvith m iemific progresi. Altlraugfr the terdlity oí thc mu] 
Eaproriv10n.il jppm.LL h o ree■>gni^cd. a Jcqu.it c eb.inneh oí ititerprufeivionai comí mu- 
mrition do noi exjst.The t^onference Prqgram hopea lo cncouragc tbts re integra ti o ti. 

rhntL'L'D con lerences are now in operación c<™?ring tbc fblíqwing helds: aginji, 
JK±rmaJ corteáis biológica) intioxídants, blood doítiflg and *iliied problema, eonnccdvt 
tiques, (yk-mi-tns, facrors rcguUting bkiod prc&sutfe* infaney and chtidhood, 

¡ñjury; iiimhoUr interne Latió ns. tierve impulse, problema or coi Lición and ici\a 

liinction. Each ofthríc conferí: 11 ce gioups hohis innual two-day mectings rdt a penm 
ni Plvc vean;, 

Wlieii .1 tiíw eortfrrenec is orgmúed fifteen sdentists are sclceted by the Chairman 
in roraubtion vvith the Rnimi.nioii to be the original members ín chis selcctnm 
^ry efibrt i. mide to inrlude re presentar ives ftom all pertmrnc disciplina. Por rhe 
purpoics of proinoting friU and ftré partiapadcni of all members andgues^ actendam e 
at any meeting is bmited to a total of twenty-iivr- 
Ln cqitnidistiitrnon to thf usual scienúfit ovenng wc place I «lie aiiphasih upon 
discussion ,nd not upn» thc pr^entatiem of formal p¿pcr^ rhe mtroductory presenta- 
tmns ¿t our conten.'ni c -irc merdy the launclung of the shíp the voyage is thc 
imptiTtjjit chimi! The persoo opening a disciisáon ii similar tti thc perdón ss hí . rta s 
thc borde of champagne over the how ufa uew wssel. In itthcr words « tee the 
hcart oftfaeje meetinra is the discussioii. Even though evcr^thiiig sa.J is tafcen dtwn 
hy thc stenotypist you wül be gnen opportunily to edil yotir remarles or deleic any 
vi-hich y1.1i] íÍlí not waní co appear in thc published tnmsactions. 

Frora our evperieiu e with conferences wc have learned th.it ii om eslres W1 c ^ nl 
municatc «i«wfnUv with another person, one calinot hmit on^-lf merely to mak.ng 
rtatrnients ,Jr him, and to tnctrasing the powcr of <mes irznsimWjKi svhen he do« 
ii<i[ understind, Síhdc consideratúm ot thc reccivirig st'i " nc ^ L LL ' nt P ü]l1 ' 1 

should he smrssed is that bctwecii the disciplines there are real ditlicukio in coromum- 

Qdo^aolv ... and partí y sciw.it ic. Emouonally some mv«t.g.tow acccp, 

fníy data derrved from methods or disciplines with svh.ch they are Unuhar- t. i c 
'ur,ant,c level rhe phv-.eal and biológical Sciences can understand each other á 
Afcdty as «, rhe medical psychrarnc. and social sccm^ 

bnm-cn the physical and biológica! Sciences on the one handandtíie pscj lu U»M- 
cal and soeial Sciences on the other is very ddfu-ult.Thmugh che t.onte^ncc I mgram 
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chis Fo un dación hopes t.o loscer coiiinnimcjfiOh *m\ mnkgtatiún and m tlie puMuhcd 
miuuL'trnm tú .1 cleanrr itpnxluírtion ih.m ntm jppears m ihe v u-nuiir Rírratun: 
ofwbat t.ikí's place ¡ti che labora tury and wh;n goc* «in in thr minds of sdeniisfí. 

This piogram is an crxpmmcnr and yon are parí ofibe cxpcriiuent- íhe sutn^of 
Che underLifcbjg r-¡ humui red enrirdy hv wliac che participante giiri írom such ¿n expe 
ricnce.Ws: encourage your L n tapie and hopo eontmuously tu imptme nur amtepfnce 
techítiqucs. 








INTRODUCTOR Y REMARKS 

WARREN S McCULLOCH 

OidíWdtf 

Tin ,re m k tu-u or tbree ilunp tíut I uisb to s,iy Iti thc finst place, several ot yüti <lr.* 
iic-a k» thc gtuup-You may luve .1 lictk difFicplty with somr ofm a* wc spe-nk It you 
Hi v pk-Ji^c do not hedíate Eo intcrrupt ín order to e i i . i k v su re yon understand what thc 
■speaker n uyui^;. 

ScLünd k: those of yon who ac l* new Oí the gnmp. vw ask yon cojoin in thc discus¬ 
ión: vsf want ynu 01 do cb.it nghi .ivv.lv; huí don’t ted yon .ie-c going io be calkd ora 
tbc a presentaban until yon know w\ui we are like. 

VTik rniiL-s we t>ik orne agrüícd ansí imerrupt .1 persou too often, itr wv find that wc 
■itl 1 jsking (1 lili qncsóoíis afaout thc semenee he is gomg tu say next. When wc íet 
iomeonc h wc the floor. wc should perniit hirn lo have bis say at once, imerrupting 
onJy rt wc don’t understirtd whal he is saymg. 

Símil’ pii wiiUTs hkt 1 10 pause aL lultcv 10 avk it there i\ auy discus&ion -u J certain 
fHnnt WV vnconrj^v ihai, but je dependí entLiely upon ihe vvisbes of thc ui¿n who is 
¡n.iking ilu" nubil presentaron. í líber'. prefet 10 be siitcmipted only on the matter of 
(irtdcrsnnding, preíerrint' to dweuvv .il tual rnntent after they have compleied their 
statetnou?. 

I liopi 1 you .til nk ewed ¿ copy of thc proponed agenda for thc meeting, and il diere 
iré no objeaiom wr will vt-ut roughlv uccording to that pTOposal. í done btrlieve Ehat 
** will folJow the srhcduk rigidly. 

Dr Cenad, will yon open? 


[»J 
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SOME OF THE PROBLEMS CONCERN1NG DIGITAL uu 
NOTIONS IN THE CENTRAL NERVOUS SYSTEM 


RALPH W. GERARD 
Defkirimttit új Scho$l o) Medicine, 

í híhvnúy of Ghkqga 


\ IHUL'LD I i k c tí> buyni b\ vaying, éspeuialy tbr che bcneñl oí" the m'wi-rmuTs. thiat ibis 
piiruLiiljr groiip 15. the thou provotMttvp one with which I im assotiaied, ¡ owe more 
ei tw ideas míÚ vicwpomts lo the mrerinp we Éiave liad over the past fcw years iban to 
■ cher similar experiencc: our galherinp. ibt-refore, hace evoked some LaiisL^Lics. 
Mi., subjen .mi ¡he gnu-up tuve aíso provoked a ireniendom amount oí esternal imer- 
■■■■'!. jiihusi m i!k- exient uf ,t aational tad. They haer .ik<i proniptcd extensiva árdeles 
,sn íulIi el! known vnoiEÜiC as Timí\ jScíj'í- and Life, Sonic oí diese 


cveLics hi\x \in ruin, led me to speak lo yon ibis morning. 

Il sccnis to me, m lookuig back over the huiory oí rlns group n that we skirted our 
drttusiions ,lii J Ht-ssions no the -as il- spirit. Everyone was dclighted to express .inv idea 
ilut canse mío his muid. whetfser si seemed silly or ccrtain or merely a stimiilating 
'ii•• iluT would aíleet someone elst We i tplored possibilitics íor .dJ sorts ot lÍ^.■■ 
rheti. riiíhcr sharpty tt seemed to mcwe be pan to udk in an d*" idioin. We wtre *ay- 
my rnuch the same ihjngv but now taying the ni ¿iv it they werr so. I remembered a 
definítion ofprcgnancy ; *ihe residí oftakíng seriously something poked ai onc in fuo T * 
and wüodtted if Wí - h^d become pregnant and vvere ín so me danger oí premaíiire 
ddivrry. 

MtiLi.* thU gronp has becn the focos and founuinbcad oí thinking along tbese hnes„ 
wf íutcIv have a vlty real responsibiíiry, bolh LntcmaJIy and externaS]y. Intcmally, iincc 
ue bfing experuic^ in sueh varied helds, no eme can be sure anothers statemeEits are 
‘u tMu L-ui^wses im!e>'. the speaker is tiu-iit lsIcur in iabcling süggestioTis as suth. bxter- 
iially, our iísponsibitity is cvcn greater, sinee our statements and vvnlinps - which rnay 
cxtE-nd beyond an ininicdiate .irea ot annpetcnce - should not give a spurious eer- 
tainn. inj credulous audicncc, be lilis audienee tíie lay irnelligentsia 01 tbat preeious 
címipany of young phydcal seientisis now fmding ílie happy hunling ground in bio- 

•w I 

The ímpfizw, cxperien.ee, and ways ofihtu.ghn m rfcoinmumcation enjpneecipg, 
•; u:. to be admirahly adapted ro makc us iccopúzc expíicitly diat the nerve irnpulse is 
nsn mert’ly some phvsicat-chemicai event but a ph^icabchemical evetil ratrying 
iTieaniny, [t is therefore a sign Of a signabas the case rnay be;and this is very nnportant 
■n phs.ioloen^l thinking.To use tile bcsl niathematiril techinques and cools es obvi 
■: u%[v I nghly Lies i ri ble. l’vcryone he re would agree, hosvever, ti sai mathematics, bemg 
tssentially uuiologicaf cAimot pul into conceptual sehemes soinetbing ñor iilel tn 
tac fin.t pU-c Morro ver, I lir.uht if jnyont m this rwm belicws Ibr a imuncnt ihar wc 
h.uc nutk- cveo a m.i¡oritv of the n&exvy bw biológica! discovenes oí hnw the 
nmttui systetn wtwks. We t.ninot safelv bmW opon presendy avmlablc InohjgJial 
kth'm-JeJgc ngLm.ms ctmclusions :ibout tho naturt oí bram .icdori \urh .m> . on i ence 
■íi thar endurins «litlity. Ovemptiniism has .ippeircd befare m this very ares. In tJie 
ewly 1 Bl’iO's a fiood of mithematical anieles based uport the teachjngs ot phrenology 
■ni oKplesitjrLg them qiianduüvely, issued fiom thc best twnds oí the tome. That 
bal ¡i now knowo only to such encydúpedic nunds as that oí Heuinth kluver, vtho 
l °ld tuc ahoui tbis. 


m 






I Ti 


creEUNencs its* 


lo oke wtuit tü learncd ("rom workÉng vvilh caknlating nudiin» ,ntJ conimuttia- 
rion Systems, and 10 explore the mt nídu-H- msighrs m itictrprttiug the artiga ofthe 
brain, is admirable; bol to say. as ihc public pnrss yyv da.it thndbnr ihcsc machines arv 
brains, .mJ chal oui braiiK are noibmg but l jleulating jiijl ha tus. is pri^umptuoLu. One 
migbr ¡ts wt 1 11 h.iv thac the tclcscapr ó an eye, or th.it a bulldozer ,i mínele. 

rhin bnngj* m to the more immedíate probleuiv, parlit liLcIy that of digital and ana- 
EogkaJ mcchmiMfinh m ítie brain. We lia ve spent nulch time disciming diese rwü typn 
of funccioniiig, and prnbably aII here wiü agree that híiih typos oí' apenSOfl are 
mvojvcd []] t h t- brain; hut perhaps I dtiig-ref vyith thc mjjority in che rebrive cmpháitf 
pnt on the two kind* of mechan larris. I jxrrsonalJy think that digital hant-muimp is m 
ísverwhe]ming]y che mort im portan! oí che cwn. as rnost nf our disetissiom unjuld 
to íinpJy and I want to prese nt some evidente tor this view. 

In che tirSE place, cveryone agiers tli.u chcmjL jJ í!it tc^r^ (niepfcolie. homwruk ¿nJ 
related) which influente tlie tuncrioning of rhe brain are analógica!, not digital. Wbt 
b perlnpv not ful]y recognizcd is che crcnicndously imporunt role th.it diese play noí 
□aily in the abnormal huc aho in the perfectly normal tunctionmg ofthe ncrvmis sys- 
[ii] ce tu. The inf 3 Lie tice of carbón di oxide» of auduv. ] of thc sü^ir !evt!, of thc balance 
betwcen sodtLmi and poi.isstuni, ol calcium and .1 trace of niagnesium, afni ihc mtlii- 
enCc oí dic thyroid hormonc» che ketonic group, which is roining ¡tito prominence is 
itiflmenee on thc nervom system, and clic act ion oí stilJ other faetón» mch as [rnipcM- 
Lure — [hese .irc 110c oflly th coren c¡d]y pusuhle, Entt. m extensively dociJiiientcd éxpef- 
i m en tala n a Ivhcí , arr demonst r. tbly great. Vdr ia ti m 1 m i he ni can pn >Jiicc nr removí 
convulsioriáp hal]ucinations, volitntary control, conm krtiSness icsclí'. 
üaieison; I um a little disnriented by the oppoíidon betwccn analógica) and digiui. 
Cii-.KAjro: i was gmng en say a íbw words about chai ihortíy, but iíistead I ítull c?tpl m 
uow 1 he pietnre rhát I llave of analógica! mú digital, ou mg co thc expeit nitebge thx 
i nave received Itere, pnm.irily írom johnVbn Ncumam ]< h chis: an ajiüogícal * 
í>ne in which one oftwo variables is connnuous on thc other F while ni a digitai ipteni 
thc variable is díscontinuoiis atuí qu.inri¡red. The pronuvpc oídle arwJoguc b thc && 
mltv w-Jierc a mimber i-i representad as j distante .in<j thtrc iü conttilLiity betwcfli 
^reater tistrinct .111 d greatci number. The digital svstem varíes miniber b)‘ inttgrrs. ^ 
in movijLg rom three to loor, and thc change, hmvever sm.ill ls dist ontinuoyí. fhf 

W lhL < i,baa,J ■ wherc the ■ bt ‘‘ lLl onc haif of chr wTte ís not rainad jc A 
wlnk-ÜMi on tli L ‘ otber I1.1U is coimrcd .ls j f u |] unit. 1 he rheosut that díms or bnghr 
cu* a üglu rnntitiuoiisly is -.ndogical; thc w,ill swiirl, that stuns „ o» or ofT, digid. In 
tiotis ,la "' , ' tL ’ tl1 tlínrc aic continuity trktions; in the digital, dtscantinuity t^h- 


[iil 


p, . n Cl,f ” N ' L ^ l< lbt ' t’lienuca] aspect ot ncuri] functioning is cntírdyaiulogí- 

w ^ “m**. (,t . .id consíuut™. 

w.vtv th ' '”'1 1 l>t i U t '* ettr ’ c 'l !) t the ncrvims svstem i\ analogical. Mu 1 hflin 

íft ' P<mU T™ ckl Cr ' cai rhythmic Vatt of itZdd «nimiiv 
thh.k most , ,1iml ’ jl pho rhytfnn, .ir- annlogici], í üm quite satisfird. Jnd r 

potential nor ' t I-,' y ^ sts, _ a fliai rítese rpprrscnt 1 conrinuoiídy vanabh 

evist ibour rhe ^ " f L *^ £: ™ Ej,lu °ws qsik-c§. Further. steady poíclMial hdtk 

physinlotjical State T' a " d Jl * ,Ve keei1 shown 115 nrnl iithcrs tu vjry with thf 

physiolpeÍL‘a] jtate *iftl \ ' r,ilíl l ’ r> ‘ onvcrsely, when varied ardtidaliy, f<> runJífr the 

»>mnt« hiTfun^i' d ‘ l!Í í 1 » «f "" P»* 

U h ^'wnonal sigiufic^nce. fhe skdetal másele fiber.evt» 
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thc wliolc lie-irt, l\ i- líiptj] ak ¡myibing in ihc ncrvous system, pcrbaps ewen inore 
compktdy so - thc .ill-or-nonc law, as u is caücd k apphes to all — 

fnully. m iht'i !¿n>üp of coi mder.it 101 iv, I Woulit cnrph.iu/e chal th l* synapsr itsdl 
(and with Üut the nerve impulse] probably loe^ ñor fñnctmn digit.illy m .1 great rnany, 
perhaps in a girat majority, ol thc cases in che central nervenís systcm. This necds elab¬ 
oración. 

fhe point abmat digital and ,in; 1k1gic.1l nnd eontinumis and discontinuous rclations 
■ ¿n be devcloped further in chis dirección: che nerve mi pulse is digital in cbaraccer, it 
has the ill-or-none property. That is, ifa stimulus is progrcsüivdy inert-ased ni iniensity 
nothin^ luppcm.as fir .is .iny propagated messagc ctovvn thc nove is con cerned, uncí] 

Mine hírther tinv incrcirtent in imcnsitv of clic srnnuhts sets offa tnll-siíed nerve mes- 
^L T e, The response is .til or none. a rhaiócterírtic digital respetase Closer examination 
shows svhjt rcally is in volved: aiier onc región oflhc nerve íiber has bren aetivaied, 
ihc excitación wímh n in luru generales, and which ihen bveomes che dfcctive súm¬ 
ulas 10 ihe ncKt región of thc nerve líber* is wctl abo ve che tbreslioíd Un the next 
ü Li-aii. In uthiT wordv. when región .-I lias buen activated, by whatever artsheiaUy 
Applied stimuíus, lc irself deveJops a stimulu't intendty which is tnudi greater than thc 
mmimal imcnsitv neCéssary to actívate región H. That i^, in both engineermg and 
pkskilopi al (rrminology, diere exists a high factor of safbty.The tactor ot saícty m the 
ncrvY impulse and nerve mctahohsni, as severa! oí" us have cstimaied, is tive or more: 
th crt* is .ibcuit hve times as rduíb eléctrica! eurrem generated by the active región oí 
lKl- nerve .¡s is neeessary m excite the nexi región wbich is to be acii valed. Tliis región, 
m tum beeottiing active, generales hve times as much s-timiiltis as is tieeded tof tlie 
nrat; so penpagalion, once started, is guanameeiL Even telad ve íy large Huctuations in 
thL j condifion ot the nerve, ni ihí iespon.se ofone rtgion or the chreshold of che siext, 
w:«l qoi disturb chis ovei Linpellmg drive lo go f’orvvard, 

Ninv Ilh lis examine the situación al synapses. One synapve thac has beets studiesL hy^ 
bullíH’k [\\, .1 single gianl tilwr synapse in thc inveftébraie si]QÍd. has 1 satety tactor oí 
■ihuiit chnre So me vertebróle synapses abo tuve safety f actor h well above one, fbr eai:h 
prtíyTuprií: impulse en>sses to ihe postsynaptie 6ber wílk no pmhlem of sunitnatii.ni or 
Míe ¡ike. I hi- 1 s. Lme. ibi exaiiiph tor | che syriapse fnim sensory tieumns fmm tmsdt |15J 
rei-epinris to u^asorv padK runnixlg up che spiiwl cord - as reporced hete lase year by 
Uoyd (2). Asidle fiom such parcieular cases, che story for central syitíipsts is one o* 

S 4 Íery factors helow nnity;and ibis [neáiis analpgícal finictioning, 

McCci LOctí: 3 am sorry, I did nól mdeisland it. Will yon siy ir once more? 

Geimd; The vit'ety t'icior for cxdlatíon to eross synapses in the nen-ous sysccin, m 
most íj-^ smdied (primaxiiy in the spinal reHex gttmp) h ÍH 3 l^s than one. I im going to 
documenr that. 

Neumann: That meatns? 
fcris. The single atieren t will mol Ere. 

Mí Cu ir im:hl O. K, Agre ed. 

G>junj): rirst, the gencril phenoiiicnon yon knuvv a*, subliminil wheii onc 

impuk- jnives k m-iy do nothing: .inoiIrt impulse. whÍL’h alsu does notlung ie¡elt, 
cmnbinvd wiil, úic tíroi onc wiD produce a dLschíigc. I his k just thc pomt *hout 
^biíh you vvltc adung. 

rKK.MONT-SvHTH; They don’t hitve to he siintíltaneous? 

Cr.üMm: They dfin't haw to he srniulujwiiis but p^babty they hivc W be rióse 
together. 

^ERat: Por that tensón diere k a ralber shott excica tion period. 
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Güeuuhjl There may be a íscm * omhmatson penad, but when othrr izells are irrvdvd 
(hete tmy be a very extendí ve combinad on per h»lE. 1 don'i wani w deveJup tfiis imc 
hirther bccause other evidente i\ mucli niorr cimrct, and I sball givr tkree or toui lim¬ 
pie*. 

t)ne k the nerve-muscle jursedon. I Jm abo i\ urdí rurilv digital in the vertebrate; 
one nervr impulse elíeits eme responsc oí che mustie, and it J<je* so ewn under candi- 
ciüns ot fatigue. drüg acción, and inany oihér disturbancrs. Yct in sonar vcrtcbtati? 
junedon^and m a!l thosc oí" .1 l u n y mvertebrates, chere ls noc -i digital rditwn w\Ú\ i 
tu l Lcsr oí ilion? iban one* and 3 vanee y uísummation efleets are nrctffify beicuc 
rapóme* occur 

AnotJuT case 1 s the sqiaid synapse K already mentioned* widi a high saícty tkmr.EvoL 
untlrr dight fatigue, nothiug more than ivould probable oeeur durmg onduiarv fhfár 
olügicaJ aetívity, the sifery factor ,it th.1 £ syuapse drops to less than une. Rqifjiüd 
inconiiikg impulses are re quintil 1 o hre :\ .iml, rven inore,. ihe responso bccomeí hi^bly 
variable. Presyuapric impulses, repea ted pe ¡ríe c ti \ rcgutarJy. smnctmie* gsve triartk oul- 
bursch. sometí me* rioihisig at all, and irregtdir íWtu.ition* betwceni then* &fáesnfí- 


lié] The Mime son yf variahiliry appean m imtki.il synapse* and in the hctvü übai lt a 
cspeeiaUy seen i 11 iitvertebrate ñbm k in whicb a giveti rnmulus may ícad dther w a fiiD 
pmpagaced rapóme or to How, bul al] show gradations of local chango. The 
produces local potcntiaJ e^ciUatioiis whieb may dk out gradúa JJy or qukkJy L sr inere- 
ins'nt gradüalíy or quick]y p go ilaac as Joti^ ,is 30 iiullcsecüncb jfter a seemi]¿y imffcc- 
IJVC 'ibnuilus fa íaotasdiCsJly loug penod for nerve) + a discharge oeeur*. 

The L-lcare*[ and rtujst iniportuii evideuee ot' aujh>gicál behavior oí' íynaps^ « 
miplu-it m the vvork Uoyd ( 2 ) reponed Jiere kst yeat Vou may rei]ienil>er th# I ^ 
.[v'tt to conimt nt on je at the time.; huí I was noc sruart eníjugh to *ee ac ancesomeot 
tic moTL t.fcr-reaehing implica tí ons. Leí me remind yon oftiie phenqoieiuc he wí* 
iiVíiiJrig vmh n partienJjr spmal reítex, the musde^lreidi reflex. in which the ¿Fcrent 



per frm ni the electrieal intensíty oí' the nerve | ímpul^ 
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íeiching rhc synjptic group led to an increase of ten times m ib c nonibcr üíncurom 
úm were ¿ffetiively engaged and were stimulated lo respond, 

One inKresiing iinpliíauon of tlus fmding is chat the mechanúm uf tran&mission .ir 
r .W synapse i> dcftncal; but wc don't \\\mt to go i uto th.it, Another one is that inhihi- 
nan is not cssentiilly dLffercnt from excitatiom as it shouLd be on Eccless thcory: but 
■.hit ib,',* \- 1>l-vi iie the poim. fhe third implkadon is that these synapscs are not aeting 
iiLüüaltv It'ihc hitiutmn ,it ibc synip*e ¿s slu Ii that a sniail variatiem iti the incoming 
impulse. a Id per cent fluctuation m «me quaniity .iss-neiuted wiih it, can determine 
whetherone oí ti ve or ten or no synaptic iinit'i fmr, the ;u tinn is inore nearly analogi- 
c.jJ and continuóos than digital, The factor of safety k thwe to one. ratber than the 
high valué ritídfd lor truc .dl-or-none discontLimicv. Smalt va radon* m a nerve tiber, 
v/ell wiihin the pby^tologicil tange, can determine whether or nDE a given impulse is 
efféttLvc, 

Althüiigh tt remanís truc that nerve impulses are atomic in characícr and tbat they 
sii.’vc or dorfr m«vr, I ilmik it duigerous to go on from there and condude diat tlie 
hjnctionjrig of thc nervous sysfcem can be exprés?ed e»endally in tenm of digital 
mvchjnLsms oí tbc -lLI or uonc behavior of che rniits in the system and. partículatíy, oí 
thmr eonnections. That does not for one nioment mean iliat 3 don t believe dígita] 
ruin-¡mus lL f c presen i. ilui nerve uets opérate, or that the iníilysis of the pruperties of 
such nets is giiing [o be uscíñl l am certa i n a II of thesc are wry importan 1.1 hm sayiug 
filar if \.\c foeus our attention too exdusiveíy on the atomic aspeets of the nervous syv 
tenii we .lu- likcly to lcave out an at le.sst equally and perhaps more unportant aspee c of 
dic incchanisms ofneural tunetioning- 

I protnised noi to ulce over hall an honr, therefore I shall stop at tliis point. Lucí [ 
may say soim-rlnng about the several (lifiieultics Eliat arise in regaidmg the alpha 
Thyíhm js .1 sc umírig devit e to resolve pmblems ot percepción, and the other tüfficnU 
bes in resolvíng thc problema oí memory by rccoutct- to reverberatirig tircults. I 
dindd liki% hovvever, cü ask one question of che gronp. Uo any of yon knmv of deti 
rute expcrioiental ev iden ce that thc reverbera ni circuito in the nervnus system. which 

e j\\ jecept .ind use freelv in our cxpLiiTafions, do aetuaíly existí At le-isc at the 
micnilcvel J l Mii rhmk of ni me. There is cvidem'e, and it is quite conditsivé, oi long 
irtuniing kmps ífom onc pan of the ñervo lis systcrn to .motiicr: but ir there ls icaby 
decisivo pnjoí of ínterneuron ctrcuits ninning round and round in a si 11 all arca I bopc 
tornéeme \sill p resen t it. | 

WfciATK M.h^ I refer to the Jj'/e and nmt ,..mdes? 1 have not been able to presern 
theie rqwts, but 1 have tm-d 10 make the publieations excrcise restraint, 1 stúl do not 
bdieve that the uve of the word *thJnJdllg' in thcm is entirely tu be rcprcliended. l o 
not maimain for 1 nioment th^t the dctailed operation of thc machine ^ too í ose s 
-mular to the operation of the nervous system, but 1 do ssant to ^.ty thai I am ^ 1 UA > 
LT-nvuií-cd. as 1 have s.ud formerly and as I iay more cxphcitly this moming. thal the 
■Kiion of the nervous svstcm is not purelv digital. S^roccsses Hkc learning. and so Un 11, 
to me to involvc what t spokc of hit vear, at ícast the posHibility of -to vs-hom it 
ni.ty concern* menees, mesxages th-it are not itnctly elianncléd, tkrt are ptobiibíy 
hnrmoiüil While l spofce ofthcni as very povsiblv chcmi.cal,J don’t want to ^dude 
du: posdbüity of thesr heingto some extern nervous- l im debnitdy mitl. 1 mt t ey -irt. 
^ i:ETC I thmk thc svorkmg ot thc nervous systctn is ai leas* dígita a cxao > w en 
speaker has -,id it is least digital; namely. in synaplk tlocsholds. I believe th.it me 
cbnneling- of messages in the ncrvuus svstem is extremeív impon.mt.The nervous sys- 
ten, is certainlv not jmt fl «tgut meav of mcrtly sproading i» whKh the 

t hamwj» have notlimg inipwtant to do. The channtK art L '- er y irtjporciiit m t e ow 
'-■oai system, but I ihmk it :s also tricar that (he determinación of che thmholds ot cite 
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synapst- is someching th.ir is, v.iri.ihir whcre \vr Hjvt fin treiiiencé «ir ¿lí oí dle principal 
Factor, rtaii is «i ehanndcd tactor. 

( rltiitk i]¡;tí the frrcduin of construí" ring machines whieh are in pan liijíiuE and iíi 
pan ;in«ilogicaJ is a freedam whii.‘h I prnfoündly brlicve to cxist in the nerrotu svtfein, 
and it represente, on ihe orher h.ind, wifh humaitlv ¡nade nwchÍflo.píHsiNDd« whkh 
wr shouíd c.ikí- advuitLigc ofin thc i oiMéruaiun tif ihc autonuton. I have abo feíc ch.n 
che eompiifrirtg machine, whieh (lis bien a n extremdy importan! (actor iti ihc wuJv or 
nervous transnimiin, is tile besr machine Un che studv ni tfut tvpe oí bchjviiw it 
presen t h is tifie the rmrticriul si de ofthcsi a ccmiputing m-aibincs tJiai is inost impiw- 
tímf fbr che nervous system, blit che logicjJ en le oi the digital machine*. I tee! ilat the 
machines we bui]d in che fritura: for a great iiunv pnrprnts shnuld uke advirttagt of 
nondigita] svays of modiíyjng che tíuvshold uf Jipul machines. ] do mu sw any ki- 
soiiuhle cxpbuiiüTi ii?r the leaming procese whieh dnes not c.ikc jdvaíUugt 1 oí tbí^ 
things, In odier words. I do not feel chai the re is the sharp antagamsm betwten ifc 
difFercnt gnmpR which appears on (he surta ce. I bctirvc wi i h.ivc taketl íij impórunE 
existíuií í-ieuir ,ind tUidied it, hut í sce ah\uftitely no reason not to brlicvr rbat tb«c 
¿3thcr faetón are presenta 

McCui.uk h: May I .ídd onc thingí | kntm tli.it Ralph Genrd feds ch.it it is periecrív 
cértain that the alpha rhythm of che corte* n not anal via ble mío che retpons» ofswull 
i empánente, rii.it is. th;¡r it is ricst analy/ablc mm ,i riktríbutkm ofncrvoiis impúberf 
done know th;u che evidente for bis view is denrer than ihe evidcn.ee of a TlMcnKtopic 
Circuit aecuaíly reverberating, There ,irc m.sny cases in which v\e know of anacorrácil 
closec ¡Wths, fu my miná ir i, quíie conceivable thic the alpha rh>thm, as wf cecocdir. 
n tioi nn¿r t m 11 .ni en ve Jope of disturbantes proteeding 1 Ice lis ^y, owt tiñe jxonal rain 
ifi(.,ituini .uní tínp detniriric ramifii:ations, í hf individual utipuhcs uiicicr those nr- 
LLinisUnirs woiíid bi' btduw thc imisc level ur our insrrumcnts Ibr thc mott part ' 
doil * « Ll how tliis question can as yv* bv scítlrd. 

As tu whether anyonc Jias recordrd rite activíty ut' j smaü nrverbcratiiJg * 

r., thL ‘‘ |ut '' tÍ! ’ n can bí: “'WPKd nu)M easily ifyou bnk ai va nugs intírprefatiiins 
I 1 1ilw bmt p,,t 011 thL " w <»rfc of Lorentr de M (U iti tht- wulomotor sv«n», 
tJie qin;stió(i was first pmpwd, ymi h» T enber to sunnose that rewrbcration wnifs 

U n a m - l!n,ns m way or that ,t weur* in a duvd loop ófth«e ne^ 

,. l jL Jl .'■ ° L "' n °! 5CCin to a diird jmssibilm. I don't tnmv if that itiakf' !«• 

t i' 1 4 UIK j N> ' K of whether or not a sysis-rn is dígita],Thí evidente m 

H i ‘ CVlJmCL ‘ tToni ^"Jciectrodes. whkh an- oniy sctninikic. pU«d m (he 
ÍM ' h ' ,r ' y l K,T1 Jt ;'’ tlnlc ' vhen Jl ny^ugnuiv lias started up. Tbe» is a sequence of 

tlif firvr ri>m "nt. - b rí -* u P. tiivn ÍToiti iiiother gruup t>f ncutom, ther bitk It 0111 

■sists for'nii.w 1 " <m ^ S * 0 " ' not ’ on tfl " rbc *-7» -md thtn a snap hack, Tbit p^r- 

XihétZ ™ T r v C T jfttT thc of the extitatíon. The only qt-eni™ 

a L-in-ut,/nath V n ‘ petUlve ictk ' it >' liy the individual eonipoticnts or wih 

have re verberan f .‘*™ ptí,1cni ; to componen t You luvt- u, suppose that \«a 

thcm It diKs íinr H é t!l lt:r lbl1 ' individual coinponcms or tht between 

digS I Sí ^ ln t ' ,thL ' r C ^' '!>* (juesdun of whe.her or o«t it b 

rhat Pmfewor I' ’ K,ri '" ,|:íUL - l "tawat... I ocrtainly a fi n?e with the ^ 

some of the icrms \ . lhcni ' CtJ,ns tH “ «» be a need ofLirvuinseribinj; 

aíi ism of the nervous sv'stnn m-J' ¡>1 h v '; ry | l | I ™ si ¡ ,|c - lndwd - **»■« “^tym medí' 
,in.j I ogical mechan km ' a„ ' ^ , 1 ^ tjí ' fl l^>ough some j whaí Joosek, d^cribed ^ ari 

takeri imtitvimc ton A xaínp ÍJorn ■" ditferenc Esdd which. bowcver, shoulJ nct 

is h¿scd on an Electric rurri^ht ^ L ^^ s: J n eJeeiricaJ coniputing machü^ 

hme, w nch is JnaJogict] cotuvpt. A det^ilrd ¡irtiifyíh of 
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how a rfspmidmfí ekrnentaxy unit of thc machine {.l vacuutn lube or jíí electrome- 
Lhitikil relay) stnnwSaieN .mochcr such imn. which is diirrtly wnrtected tu it. shows 
cJíji chis cranútion ofstmuih ls Lontinuous transición. SimiLnHy bctwrm iIil- state oi 
the rterve cell wuh no mevsagt in ¡jfc and thc stare of the cdJ wíth a mcü&agc in it, diere 
is ¿ tnmotum. ivbu b we likc to treaff conceptual!}' £S i sndden smpping: but ni u-alus 
thenr are m.inv intermedíale sludings of stagd Wtween diese tvvo States, which exisi 
onlv Eramiendy and tbr '¡hoit times, but which ncvcrtheless exisi. Tlius, both tur che 
nun-nude irrifarc as well a-. tbr thc ni toral orinan, which ate snppced to exeirisé dis.- 


iretL 1 switching .1 l ti l>[ w, diese -dascrcte acooos* are in reality Mimdated on the back- 
^muTid ot continuo'us pmcevses. I he dccisive properry ot a switehiog organ is th.it st is 
Jmoit alwzys íound m ont or ihc uther oí its two extreme discreto States, and spensis 
■ ■nJ\ very licite lime transientJv in che mtenncdiate suites th.it torro che connccting 
cantinuum. I bus theto t% a combinación ni" relativeJy ñxed behavior hrst. then a rapid 
transición, then ag-iin a rehiively tixcd + thoiigh diñerent, behavior. It is the combirw- 
li-jiii and organLzition oí ,i vniilciplic icy oí such orgsns which thcri produce digital! 
behavior, To rescate: che orgam thai we ^al] digital are. in realuy, continuous, btre the 
matn aspeéis af theit behavior are ralber mditíerem no limired variadom t >i ttie inpuc 
•■m»uli,ThÍ£ téqumrs in ají cases same amphíyi.ny; property in che orgam although thc 
corre*¡xmding amplificación l"n cor is nut alw.iys a very great oik.AII such otgjns musí 
be uiitcd to be Lomseeted to rach other in )arge tusTuhei s, pyrartlided. Fhus tile quts- 
dün nrgarding the eondfiuous or digital characier relates to thc mam lunctiuiul traits 
vílai|x rtuM iiiably sdf-contained pares ofthe cutiré oigan, and it t an only be dccided 
h iuvestigaring iht manner in which che typical íimctions jre perfbrmcd l>y Lirgcr 
segmems oí the organlsnu and not by analyzing the eontinuous functioning oí parís oí 
a umi or rhat oí'a single cinit apar? ¿om its normal counccdons and its normal nicnic 
of opcladon r 

It seerm to me thac we do not know it dus nioment to what cxcent ctidcd : u essage- 
-ítc DsL'ti! in the nervons system- It eertdinly appCJrs. that other cypes oí rQcssjges. J|L 
tned, too; hormonal mts&zg/n, which have a ^cmtinuum- nid not a *cpded- charaetcf. 
play an importan! role and go to J 1 p^rts oí the bod> Apari fmm individi» mes 
«g«i rertaui scqui i i. ^ of messages might also have a códed charactcu 
wn thac the coded messages gp through dcílnite spccUJized pathwiys, wluJe the nor- 
nKinal conlinuous me-íages are normal!) messages áC largo In any case, diere smn en 
be very intriute íníer.iiztiom bctween rhese diflbmu system^ The i.ut cuestión c 
irisen m this eonicxi is whether any oí the coded ways in u JillIi mesüage-s arz sult 
t*pera[c in any manner similar to out digital system. lf I undefstand L LL < 111 ncc L 01 
rcctly, it nonexistent in this repp.rd. 

CííasnD: | agirc. 

NtuHWN: Fot muir.il mesaos tran^miítcd by ^quences oí impulses as lar as wc 

can liKaSizé the State ofthe cransmitted ínfcnw^ at ^ ^ c ,J1 . 1 ¿ ■ 

th«e impulses, lf chis is all diere is en it, then ic ss, j very irnpt rít 11 1 .- 

'■ii ns 1 know, hmvever. nobody Sia^ so lar invesdgaced che nexr ; LL ' >I1V " ¡ L 

Inibrnution: [he correlations and time rebtionships thac may ex^t ’-et^een ( r 
1111 pulchai pass through seveu] neciral cbannch coní'urreni v utl uiv 
thmk that eme can daim to know anything condusive about this iübje« * l ™ 
tnomeni. Jn thc same sense. di statcments regafding reverbera img urtm v, ; 
which mav be a.ti C J and are at or beyond che verge oí ^üiatroa under 
dihom rf observación, and che lite, »em to tne piemature. In addition. dus 

^ váJid. thcy would oiily apply to ratiier small parts oí %hc tot. í> Utm - 
^'sivni: Mav I speak ofthe real dístint non betweeri the digital and che 

mis is a cornmcm on what Profesor Von Neumann ha, said Suppose 







I 


CVBHNfTÍCi líSfl 


[H 1 


| 23 ] 


cjke j ti urdinary dide rule. En fht: urdmary dille rule \m- h-ive w gei chf praist pou- 
tion of the sJidtrr to gñw us a numbír. Thcre K noching to huid che didet ira jxwicm 
Howcvcr* ti \ve pui Hcde gnmiEátiom ín rhc si3 de rule and iíwr push ie beyond eme, it 
vvüLild llave to siip mto che next one, I he moruenE wc do chai, we inctodiiLe a di^uJ 
tríeme nt. En othcrr word-s, che digital denient lies m die faet ihat che thmgf co wÜkIi 
sve are rcfcrmig are mn precise podtion* huí fieltfa 01 jttraction which impingc upen- 
one another so rhar the íadd wherc therv as aaay sulwuiiEii! indeiemunahon ü íb 
whether the thíng gees ro one ur the odier 1* js smaiU as possi ble. I will dfcfíttatt (ha 
by tosjiitig a coi 11. Aelunik; ií I toss a com there as every posible positivo tlsr che hnd- 
ing of the coi ti, .L (crtain región wherc the coa ai *ttnd& on edge and une whete arden 
nut, rhat is che thiiag which imkes the coxis traen ttilly j digacaj posibLUty The 
dynimic pmbabiiity uE che coin standing 011 edge ts vrry símil. 3 n orher wQrck* ik 
conven: en every analógica] systcrn we hdve 4 cercana región tlm corresponda to 1 
duxnber in one svay or another ]ji the digital systeim ihesc are madr w eílie thcy con- 
sise oí helds o.( attractinit. We try rn make the regio ais corresponding lo che aautvikrf. 
correspondíng to the Fields ufattraction with mdetertniiufe reginm, a* stuall * pwi- 
bk an bctween them sn tliat the pirtidc will devdop atselt in one positrón nr anaiher. 
í. ■ 1 May I piek up both ut rhose comment* and a gana say what I thiiA ik 

wnporunt poinc I wjl\ makifig to be? Ii is not m disagreenierat, of course, wilh cither 
ot [be contamines* buc deais with the actual character uf che íynapñc mechanimThis 
or S 3 nizcd contrary to che asaumption we have .,11 bren in.tking, tlut il betuné difr- 
conriíuiously and would land, like che coin, 0.1 one vide or ihc nther; dial che nerw 
impulse is dearly -ser up or is dearjy not set up. ActmEly* then: are gradatiomr^ m 
non-Aristotdlan logic r where a proposition t an liave dudes of trnth and íabdioocL 
- Nixmann, J sli oiíI d like m siabmií chai eIm.* íolLiwjng js an jcccptable e^i'Liiv-ilont 
i.ie uui ,irv saymg. I itere has. beera .1 sínang ceiiipt.uii>ii to view the neuran a?-i^ 
t tmctitary unir, in the sense in which computing eleanents, siarh ^ eJectioñiechllificd 
Zl Y LT r iLim Jrv bL ™B wed Within a computing machine, The cflüie 

. IOT " r ,É nc-uron h¡ .m rhen be described by .1 íew simple rules reguLiting the ttIj- 
den V^r^ 1 ^-. 111 - 1 m °^ eT ^ c f í«niher oi iraput and output stimuh, Tkc ^ 

1 l 5 _ . < y € _ r ' E, ^ r IJJ ^ avf>r E ^^ s - 1 he individual ncuron as prabibíy olrc^^h ' ¿ 

a ' _ u Jl j <x s ^btmac, and a complete charactcrizadnn oí'acs responde to sttntuk 
ejtinm rh ? ^ S ^ Stcms ofL stE31,L]í k i> a quite involved aHáir.Therf ait sume ¡«fi- 
|™Í 2 ™ PO T Fl£ Ernk tlu * *« determine chis «poiw cache 

Thís is duir. r ; nH n h : I,|ra<:cc ; rESí > cs ; ]í ^ iomeihing Jike j general leve! oíeacitahw. 
synapses on rh X '" 1 'V^- J ^ 1 for taeumns which h.ive ntany thouwaadt ->t 

exdude che nossihi^r ^ lH “ llliíny diou-Lands of inputs. Howrver, this dort n< 1[ 
of i E m V ( stiiiiuli"' w ¡'-' / T ' lCn ' nUy hí: Qt3uLr 11 upoi r.uLt rdatiom wiihin the í>^rm 

docS:r:^^ ^ <*** ^ ^ ^ * «*« 

variólas subgroups ofstimull lndjVldLJít ^anmh* or bctween iniensaty IcmcU 

Mtlcuil bc C<jdin í í U,volved 

ihe motor neuftju js'S' «'me rcmarfes ihjt tjiay hclpVbn Neumanní ln thit fjse 

‘l« signáis, rhar is, sijmak Cmn? 1 V ° U the ««ivefgtncc ot tom- 

least which neuron u,. L '•nmilar smirres-, h i% the point at which ir maEir^ 

motor neuron A rather rhi V 1 nuasde wilt add Censions. Couseqiientl^ if < [ 
Eieed to do is decétinine r' ^n ° H . 1ÍJ a pool, wu are .di righr. Al! 

1 u ipil ti,] de of that conttacriem ■ ■ft-'i ^ ^ ™ m ^ r - Jl| d you will detenmue moghh' t * ]e 
K " 1 ro inpuc dtannels or k -n T u Jllus cle or the forcé of the contracdon-When 

tieldisli rvpL> of nriKinizarini • C l,inrie K ytm usually d<i not fínd one oí" thesc 

* ^ ^ tCrminí » tight grip oí one ueproai on 
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at thc most ciíhvT oüo or two conté tnpoiMiieOus impulses will tire it. [f yon look at thc 
curve* Jl b i lis sjy» for ÑHilitaiion tí ir ihe cells of thc colunm ni t I].a¡rk, whose axous go 
■jji cíh diu- Lírebelluni, vou don't ímd ihü motor ncuronhke pednnnjnüe biiE rather 
sorrvcthin^ (Jiji gaos up very rapidly to a rútalicy at a given numbcr of filwrs respond¬ 
ió tbr inrrcaEÍng ttuUlbers of atieren! fibcrí cxdted ni a. givcn murcie Tierve. 

CiiMJ ' Thai is righi-That b the case 1 mencionad wiih a tactor of íaiety of inore 
thiii onc. liut whcn yon geE up 10 the top bnm Jpam, wc don't kctow vvliich or how 
much ofeach kmd oí'synaprc h diere. 

Vün Niunl^nn: hn’t this thv trtmci 1 questton: Wliich of thcsc principies of orgamza- 
doEK exi& in thu brain? Wr knuw vtry little about this. 

McC ulum:ü: We knovt nmch .lItoüc i¡c lh sonif in&tances, 3 dont want lo gP into ir 
nou; bui ibera jir cases w ti ere the lime has co be a imcter of approxiitiately 3l >■ micro- 
secón tfe bctwecn impulses coming írom íwq ears. That ñ rathet an exact requiremenr 
úftime thatis precompuied befóte it sene Ltp io thc eorEex. Aiiything ebe oí diat sorf 
Eti.iv be done leí j very small región oí the brain stem or in Ehe nerves as thcy come in. 
From ihere on, reíiyed impulses camiot possibly preserve phasc relaciona al l mately 
rnougb. Suppím- yon llave sound iinpitigiiig upon your ears. Thirty Eiiicroscconds 
differeiKe berreen the lime of tbe impulse starting in cwo cars is sutHeieni co g«vt? you 
dinvtimn. h 3< - mierosécotids corred? 

Siuuup: Kight- Fur sharp transiente u temporal ditfcrem;e oí 3l> itiicroscconds is quite 
'iiEliOtnt for you. to gct thc bearmg of tlie souncc ol sound.This svas a very oíd e^pet- 
irnent p< ríormed in the Last century.Wc h.ive done ii ovtt and over ,uní le ahyss 
comes üui i tiiicn^econds for a sliarp tmmiem and abtun 7o niu rirteconíb lor rather 
aQOadi tone. 

Vün NtüMANN: This noy ncs-crtheless be aiologica]. 

%'ek.ner; It is an analógica] uiechaimm diat tunctions. 

McCüliíxjh: Hitw is thc inechaúístn going to tr-msmit inforn^tion lulo l>ejki 
partiuns ofthe nervous systcmr A single dicfc svlII do it p won t it' 

Smiuo: Yes, but in ihc sen^f ihat the center chal is receiving ii is rccciving it Livor ¡i 
vtTy hirge numbcr of neurons, 

MfiCüLiticu: Oh H yes. 

^ikuuí: Which have origina whn h are quite dose together. I bciicve rbere is sonw 
evidente fh.it as the impulse cravels up the lympani there is a HOTt ^ nsaíorj ag 

in thc oeurom themsetws svhich tends to m-ike «til arrtw at tht ecnto i >L ]Elt 


f ht saíne time. 

l tcKlllii:R: Theie is a túggestton. 

Von Mi.i uann; M,mv uiedianisms exist which wiH tell you as Is-l thc ■ 1 lL y 'st-íH 11 - 
timeDftwn ronserutive sytfems is ofthe order of lenchs of micnisecoiids-Yoii have io 
iriEistbrin this into soine suiexnent oían inierL^tr> r . Ibis siatcment CcU1 <:n u 
mifted u Icisurv. 

Mí:Culcjqch; Riglit. , ^ 

Fkemont-Smith: Mjv I ay 2 word here? It to «e that th«« 
pt»»Ls that ™uld be m,d,. Pta&aor Gcr«d *pokc abour pc-niianentlyl .onUu- 
siov. Of coune I think vw Al agrce tbrt the« is tKmc.ami th;n it is thc ha ^ ^ _ 

■íl'Ícikc thjí all concluskins are impertruncntly vabd. Sinuiariy, i u ‘| ües ‘‘ __ 
turitv is relativa. A 31 Maunnents are pirmature, but ínme nt theniiitt ' LT> . . t 1- 
othjcn.Whert Dr.Von Neomaim spotc aboot thc bck or thí «01 _ ' w 

tlm remoo, thc i.irk of complete discretencw. it oa urret . tu 'j ; 1 L ^ t? 
cnierv tíiir concept of the atom. Isn'f it truc that we have .m t ntirc > t 
^’on Neumann; Forgive me. 


P+l 
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Fbemont-Smi.th: Ajij E wmng? 

Vhn Neumann: Na 

FHrMONJi-S.Mndr: Wé have a very dilfcmii vicwpomt of atortmity thjn we used to 
fi.ivtv E he iilmrt we ipprcwfi knowledge on any topit, the more the [murjit ntidj- 
tivity has iif be considerad, 

Von Neumann: W!ku f meant wa$ somcthing les* vyphistscalcd. 
hfri Mün i -Smith: t om L d me and put me m place iE riccd be, hut isivi ir truc that we 
jit discutí ng clie 4, | bestión of himeneo ai id difterettces, ami th.it i yr-rni .iJj the mi ni 
•fw'uh respet e m,t chen part ot the difficulty diuppcais? Et ynu sperily in wfojt respat 
they jre Elie same or are uní es, and in whar rcspcct they ate mciging - j 
VoN ^ L,,vtANN: 1 nu-íin rhe very practica! operanng quotion ofwhcthcrín ¡UCTcanpt- 
|M g to describe the hmetion ni the nervous sysiem you reach ¡imple pictures tiy asuiffi- 
mg that the nerves are dementary unEts whkh are describid simple, or wheiherirn 
preterablc to afrume tliat they (or tbai some of them, or the nujority ofdtcm] ve 
l;irge di str ¡huilón centcrs. 

Fremont^Sm i i"n; Witli respect to u hat? 

McCdllocm: Bchavíorofdle nervous svMcm. 


[ 24 ] 


k- t'n-ri‘r.Mc kv.mu- behavh.r o! the ncrvuus systr.íi is 
mu tío. ,iik ni sonic nexpeets :i might be preti-rabie to deioribe ii in nno wij r . 

, V. r!i " r to tiiAo very relevan: statementx on this particular quesean, 

se t‘ iivt th.it the parí of the nervous systeoi that Prafcaor Gcnidis uHjhj; 
L ^ hli y iS P’‘ tLlv ^y °nc where f bdievr thcrv is tvisori !or Mipposmg thjt the rcUuon 
r L ' , L [ 'j Ll l llí ' , '" l|l|r u,lv ' tit .íc-.. i'ibing m k'h.oior sh-uifd ,liiK-í (rom tln- residí' 

l ^ L “xpi l ll - thom it. Hut is to say, in the lower levrl in the spinal coid midbrain, 

. i ?i, V WB lrc / oníwníd wkb the tmi hanW kz uaiatcmx* 

11 v 111 V l - T> ' II,ir ° n lií whcw VVl ‘ >«ve to deal vvith continuos dynaftiái 

, V . .. 1 ' " 'V'I'-NI - .It-I as if ... ,ri.ilo^.LO m the seihe ofh..v 

S I; ^ ;-nun eonnm.oudv vanable. o r var.ahlo as the ... ivtat 

ñaméis- thi- „, 1 ;i ' vc v w hat we kmsw; the toes have j wastehil piw:«' 

reflexes At le a u T *!jll** ^ Jt ,,ll V P«'”t CcrtaiQiy n does not on the simplesi 

nlvbv - |‘ r .. nVo,, rt ' pt, ’ vrt, J s d,i ‘ 111 ‘«■•ns«y ofmuM le «íttt h or tcnúoii tú Jimsi-k- tini- 

and svhich p 1 ' , ' K 1011,1 ,,ut[ ibor of neuiuns wliich come irom tha! 

cía ¡,i vvliu h ÍTk' ^ ' 1K f>JrClL '" J;,r ^y- V-.ru liavc, particuiarly, the invroe phenom- 

ment to describe di ^ ^ lh v ^ llJlLS * T]U> ^vn clubes. Mere it is murh I xm* cQW' 
desi ribing thrir surd'in '"J 1 nt _ J '-^ge of dyadit nubles bv ,ni r !y 

particular .. .rc (hit ti - - 'V ° f ^ Vln S rc2 ^Y iniportam ínturmariun. Intli^ 
L^tnmidy ünlifcdvaViWiTi pcrf “ t,y wl] 1 sboUld '' 

dcscribirrg m particjjhr «n ^ 1 ' , tS ÜÍ11C ncrVuus sytttm thai Professor Gcíani 

^gniñciiit dearcc exet-m ' J- trfa| nly in the spinal cord, ihai therc u-jí any cadiüg 

-tnd motion, the reHexes ^¡iv7 c ' ldüI ’ t:t '- 1 ^ l( -' '"eeJunisms ior rii.iintcTiancc of postuíf 
simtming digital elenicnts ' pi r ' lte< ' ° n ' an aoalogieaJ hasis is hich k roasttncted hy 

Wliat ls 'the evitfence? 

■'t* The ot'ly vv'vto Hei d ^ ^ Wdl WOlth 1>ur amsidcradon- 
rn purricins of the neumm C < ° ,ltr,a<:t <Oii ín dií-ferenc degrets is bs r excitin^ | Ü | 

Ch:MAH.>: MavtfiniskTh gÜlnKC ” thÍS ' 

The sugestión chat perhaps - 
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fin*: I hM ss the bt place we shnuld expecc tu find codiitg medi^iuisms. 

CiLraHíj: One should loolc tur diffíPpnt kinds of neuraJ mcchamsms in thc L/crcbruiVi- 
Hu[ th¿ fací is chat so tu our íhinking abouc svhat goe<, on in thc eerebrum h.n bcen 
prvLÍi¡ nied nverwhelniiiigly lipón thc factual knowledge we have gamed ot other partí 
thc nervou* gyyerm and chis does suggcsE sume cu-nerece experimentad un. Ünt 
- ::;iild _■« .titee thc eerebrum n<m and see if same ot'the behaviors whieh do hold for 
the cord are not present in thc eerebrum. Such resulta woiild he very illumiin.iímg- 
McCuwjoth' Huichimon ls next. 

I!' i< iiínm i\ I dun'i know whether 3 am injeeting something frivulous. ot not. but it 
ont takes. che pltytogenetic tfandpoitit, starting ífom uraieeUiitar oiganbms and going 
upvtard tü the vercebrates, it woul-d seem. a very extraordinary thing íbr the brain to 
cvolve as a piircly digna) machine. It is likdy co be digital un an analógica! ba.íis: and I 
[hmlí rhat where thc analogical proper tic- appear lo crup out a thc\ ate very íikely 
nther primitívc. [f vou wnt tu keep n digital, you nuist ¡lave an intracellular digital 
wtnp of the kind díat has bcen suggested. 

Pilis Mv c.mr pnim. I suggestcd bdiuvmg like ati ana]qgital división orí a digital 
basis, bm n ls pcrt'ccdy truc that die intnu'ellular is bebavingon a digital ba*h hy ana- 
1 1 . -y :l .iI jiicaiis, S think thc digital ineehanmu was introducid later m thc pbylogenedc 
íltil-v probablv for che purpose oí handling larger quantines ot iníortnación. 

Bahmjn It. ivnuid be a gí>üd thing u* ciéy up our vocabulary. We háve che word »acia- 
tazcal.. whieh is nppmed 10 thc word -digital- We abo have che word «conten uuus,« 
whieh is opposcd lo thc word »diseontenuous.' And thc re is ihe word ^oding s * ssliiili 
obture to ine. f srst of alL a^ I nmierstand che -scTj.se in whseh franalogical^ w¡ls nitro- 
dnced lo lilis gmkip by Dr. Vort Neumanri,a niodel plañe in a wind tunnel wnuld be 
ar "analógica!, átvt ce for making cdculations abom a real plañe in the wind. Is that 

corred? | 


Wifxo: Corred. 

Vom Neujwuusñ: Ii is corred. 

Hatfíon: It «c,.K u> ine (Jut the ¿nalogkíJ modd nught be continuos SJ r dmuntin- 
wouí in its. fonedon. 

Von Nhímann: It is >-cr>- difficult u. give precise detmmons of ihis, aJtliuugjh it lus 
bern tried irpeatediy. Prescm use of the wotds ^italqgical* ¿ud H í i B ltalí 111 ícience ls 
nnt completcly unifonn. 

Mcf:i iun it fhat is che troiibk.Would you redefine it for hnn? I want to make that 
utíysiíiclw as wt can, 

Vrísa Nlcíman-j: The winti lunnck in attenipting to determine forjes ot ,L s J r 

kind Lipun an ¿idogicd model airpiatic. prestípptKses simUarity in n ■ cios-t .1 t cr. 

■' quite otherwise for the diflTerendal malyíer, which íh suppOíedto caleulaEc thc cw- 
jenocy ofa prmedÜe.Thc P am of che inalyzer look enñrely difibrenc fiom any pim 
w the projedih ii is, nevcrthflew, anaJogieal because the piysiea LpLuinneí l 
true pmeess are repres-eriEed by rcmtinuous variables wiihin the ana yzer^ of - 1 * 

by cócrrdiiutcs ot by velocity componente oí vario qs parta, ot i> e eccrua po en l.j . 
wciíticm .memiCÍd M md so'fbrth.This * cfcarly a muflí more conncL- 

m betwtCU the truc pliwieal pnifiss ,..d .ts symbobzation wsthni the 
machine chao the in w.nd tiinneb. Al] dcvices have, 

a cummon traii: ecrcain physical quantitie* th;it have l onirnuoLi^ mo loo .1 
siTi[cfi by similarly eondnuoUí procesies wiihin thc computeng mac une. Cl L *- 
’íhips are enliiely difieren! i o a digital model. . 

To «KW..L. »u.t w .lu. in oln,.w olí |»ns of pl.y». “ 

í»iah>gi£al h thai is, che true physical variafafc* ^ in »hnost a sases í cjj 
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equivalen! lü contimrous deser tpuons. I'he digir.il procediere i* osuaByi human artiíkr 
íiit the s:ike of deserción . I Jigiul modela, digital desenptioiK ari.se bv treadn^ 
bes. so me oí whkh ur ,i[J oí whkh are eunrinuou*. by cumbinarions of i.|tMnEatnrs oí 
whkh eadi has oniy a snuU tiümbcr oí st.ibJ e ljjhÍ heme diseme) sliccí - liuulfy twt" 
or rime - jnd where orte trios to ¿ivoíd iniermedijte gfl flr f, 

Wjln’lr: i HhouJd isktf cu H4v sometfiiiig ifut bears dimtly un thi* fmm che *CJfidjK>iiir 
of che engi rice ring pmbleni: i ain corasí derrng che qucstion of au fortune Éktonn^in 
cht j auiomatic Mctory I'rohahly t he best tniL-rml brjuis \vt + un use fur is will bt digiiji 
nuídds- I would no i uy puré] y digital, but ubji wt now cjII digital tompuranií 
iiur bines. Ib work ,¡ chcmi tal íactary, tur mutancr* we shu-utd luve sepintr orgfli 
efteetcm.Thcse sepárate orgam wilí mvuhc thc stage m which análogical quaiitiráes | 
are l no verted uno digital ¡"his orgau will ro.ul che ibermometer, wiU havr to etravert 
this reading u\ uy, ratation of .1 shatt and rhen into a unil dígita tenth Ji^ic, 2 hun- 
dredtb digit, and so torth, Ibr thc machine cu he a ble fo cake ii Lip.F1nally.1if the eniJ 
of f ^ c tluc ^ nc wt wilt ntn eífestor. Tisis eíFector will he totttttbíng dut will nim 
J t H ip, ] L -t us say Ttiis titmidg esf (he up would he done by sume machine svhith will 
f.fcke a series ot digitv, onc of which mili determine rhe place of' ihe thing tu wittroi 
one-iL v nfh r within oiie-hundtedth. and so loríh 
TIsl puint chat ] wam to make is thit che digital machiné íbr analógica! purpures b 
T phinff rhi.it wl 1 4re gptng to have to eonteinplace for the engüiwring appkaskws 
■>t ■ is iil', 1. ] he re is no rcasors to suppose ihat it does not happen in hüriiin-aiiimJ 
applfcatsons M weJI. 

McCtiJUM ii: stmud « ru-xt. -S.iy a Word jhogt (bUowing ;i urve. will voü 5 
!“ t,UD: Dr C:LTJTLf ’ h ^ixicty líwut tlu- fact chat the genml TTwf-reading puWic 
^ 4 SO|11l '■ 11 k L 'I L '- absoluci- e^planatory principie makfó us frtl vff)' 

u neón sí oruble for eser having said ¿ny thmg about it, Penonalh; I refase tu f«l guihv 

™ >“T tMhHh *hat che general pubFu makes m ics fimited ibility m flsuik 

1 ! mess. “uow of nt> machine vs-hicb is not hoth analogicaJ and diffiul. and I 

_ on \ tsso toc able ways of deaJing wiih them in mv thoughts. \ can creaf thcm 

“ zír ; rr v ,ij ifili,s is j ^ ‘w™#™ ¡ h,, Pr ,«,. n *e- 

M nS;r? / WpP ' tOI, f latiori ' v ” rk ^ ] >'in l'arpy-Thf dcvili are gcnmBy 
Jike to tllnir-ü . tV Lt N JJ " ' L;,rllüt imdmtand ho\v chey work accuntrly I shouW 
duviLT can m in * >roce ® l,í from ,i digital device to jo joalogical to a Jip ul 

tal electrón cíhi V'l '' T'' * aItlCt ' S ^ ™ WífJ trt.Yuu hegin with the rathrt higlilv ip- 
^ i fl* 1L . * ’ C st p Wlth tht ’ r -itbL> r analógica] haid vatuitm tuk.u't lt 
” tir ; m;in!v ;l ^tmenr. „J so on.Whe» «*, ha« ^ 

Eidntr ofthc iwo™'"' -" U ' ™ U arc t ! n:!l: V lJca ling wirJi tk-poruK upon fiioction 
nal in it at the An ordmjry aniplilicr ir'vmj puí 1 S! .í' 

ro clip oír, with^two States j 'nv ' If ™ U UI¡C t00 nlUt ' h ^ bc S 1 "^ 

gí>G5 fioiTj one sratr., . ' , maxllllUm rl us ™l“t and maximuni mi ñus valué, 

nal. yon get noisc fromIT-'i a” 1 ' tapidity. iíyou put in too little sig- 

of the motion ofmdividu il d'V^ 1>f " l,k ' h ' K MiUiiHicaJ cffats arising 

«you t t ,neml^^^"VV hcarruk ckm - 1& -l PV>« H ' 

vv b]ch it wjs eaw to jhou -I ^‘ , J Htü[ !,Qinc t^vkitig dcvices thar NRL liad h 

-líuessünutes, ,ha' t praetícalh/ ,1 ¡ , ^ H ' <tan w “ up «<« 

vekKbty, jnd accelej-jtiün wL fK 1C ^ M ní l ' L 'ing j|,| c to sol ve fiit Jispljeetiicnt, 

an ínteresdng trac-kins; i, R> k| / nllK 1 k ' s * ^implicación of extemal niadúnery, I set Ü P 

«B■ ir™ ílt up ^p^r K T Úy - riH ‘ ™ - t«t « Objea With the 

“« » 3 pot ¿w al TZ n I «id ask a man to íüük al ic so fJu c hr 

k ’ Y 01 ' discover that he does not know limv che spot * 
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to ¡nove. Jn fací, in rbe problera tt wn tricivmg slowly hick and ftnth, with i 
vinmoida] motion. 

First the man tollmved u m jumps.These jtinips hjppen lo ÍjJJ al che taíc of abous í 
6 per scconcLYou Wíuild nu-t confuir chal with thí Miüplc analógica! cxpJinjtkKi 
uniros yon wtre perirLiiiendy bisticd ai the srart, 

L5i<;j-jn\v: Wh;u is the moción ni the m a* he atDrmpts to follow the spot ¡Jse moemn 
of whích he dotó noi Lmw - 

Pi rrs: What is the anaJogtcal explanarían? 

WlfcNEH: Vertí tal, 

Stholjd: The analógica! expJatl.iitioii + 

Pr rr.'ir h ir a digital explanación? 

S\ Houv: J am more inclíiied to the iiotion oF analógica) procedes a* the siatístio efa 
..írge i]Lamber of quamical evems. You do not say chut the mans eyes mine cotímw- 
i.>tis3y in punuing a spot whidi in tnughly tollowmg a counte hkc ilut» 

I Jl en: fty analógica! and digital do yt>ü mean continuóos and disi’-mirrnutnu? Mjik 
propio mean mcrcly that. 

^ J Hl ,L |h ^ £ ™ c,v ' tT ^ ieni as d diese transís ion States did not fjdff, Ir as quice a good my 
o irt-uing them. A littlc Fuer chis diap catches on to the soiution of rhis strapfcsáRuso- 
rnoimn and he hegins to put in ar the same race Ihtte wmm of Hne wtóda art 
VTV’ ilL uev,n £ J muc ^ t'íoser appraximation of the movement of [he nbjeer. Hrrr 
í-w n lunvíng simpíy and eontitinously along a scquence of positions,Thc frísate 
"V r , J y<ni can ' ri[l thtf new lirde pornts at whích the híw craistanB air 

,ikcn nut and diseoiuinúousJy posred to a gjdgct whích ps now quite obrioualy srort 
í[ 3Jn j in analógica] device. 

Dir.ELtíw: k il K ’ head fixcd? 

nl7!'"-L, 1h x hca í 1 1,1 ^T 1, J[ is sirn P lp l '> c niotion talícii with a Dfldgp (ejt-nHJw- 
r _ ' ' Vir 1 ,f ca tht>di?-ray-tube spot .ts the target. With still mw leaifling he 

tnanir ,ii'ti-, R ' tllr ' , | Mln ficre unt 'l m f he Kiul piocess you havv in ilinost ptrfcti 

sourre oMi -hr V' L ‘T*’ WMÍ1 2 Vw>bW >' nQ > 5C along it.You havt [ to mfJ 1»“ 

m.imr ,-lr,m h J’v ** fi °°Í° p,lc ¡ ,! ^“’ ni “> ctiftlrcnt..Lfr the potnn at whích the «iy 
¡tUI tiiotitm'. 1 ?mv- ^ Vl 'j ’ n tiu ‘ ffrf^iitíaJ cquation dewHhing ibis«muo- 

thnt the statcniem H " lrn|11 tü r ’”ie, Forpurely ptactical purptM« I tm(¡ 

rhem ;,s i b cniÍTCl ^ trup tí,r »H oütput systents.You «mtder 

tlut <ife Tieedod for th %RLt ' Jll< IJI t,1JS cast ‘ VOLt í ' l1tl out tb;it the nec«sary 
gioum ;illd p OÍE ,. d ‘ h ’ ^*7°™ are rhL ' fhings vvhich are likely to be computéis 
^JnX ÍS th hV W[ ; " m, ^ kTh ^- - °ther ™te whteh ate «o. 
teriides exeept th-ir thbi' 7 ^hI, yec showing the time essemiiJ charat- 

H: ^ ° f Ci,r " P*«c™d? 

whích I know. ' L ’"' 1 lltu!, " ] ^ lls - by the vvay, is the i',tstt-st set of correirio »of 

oluuoti in whích motiem I ' 'i r ‘" K ^ ' <ftt Vi1 > ihji the re js ,in experintenMl lest'i c| f n - ,<_ 
Stroud; Yes . >C, ° n kH>,!5 Conílnu ™^ but the derivative looks díscontin^t? 

VrtN Ntii MANN: h u püh | khtd? 

t1IUc 1 tr y to pitbhsh somethim! r' 1 7 ^ : ^° ut !t ' I gct juro ttouhle ever>‘ 

■liso u.rs. -- , e ‘ don r hou- to <lo ii. 1 trv to get our ofit^nA 1 

ct in greater detall for purely praetira] reasnris. I vnffi 


wan( piírsue the 
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i.ontess thit E aJway* kerp the Navys businns in rnind, and thw tlnrig has *ome nimie¬ 
dades? practica) applications ihac I un wery much intercsted in. 

Mií j iiui i!: Yim itv dcaling with somcthing ibat posible, che cometían every 
íilth ot .1 sccond or tbird oí .1 sccond? 

‘M?| Jun: That is mrn?et- tn rhi\ systeira y mi on detCCt tbtf ditFénrnre betaus* it is a 
vaííly riverpowered TV’tfm and Mr tome purpoJn r.in be considerad imlcpendcnt of 
itLfcü; Íes íharp jumpí jrc ven.’ marked and casy to scc. 

Blfrfciuw: 1 Si l: l-vl 1 i .ínniit myvc ul infinite jiCt'L'lerjium. Wbat is che sloper 
Y nuir - ] wish ] I1.1J meas y red 1hcm.TI1.cy are a fi di decimal otder «f magnitude 
«¡rejícr than any üFdie sMp-cs ] luve been imposmg upan the eye ítf moiioti- 
McCuuíjch: The eye can move lar fasCcr, 

Si h- -i 11- scuin js I s-jt up nvcillacory rnotion whiíh will £ci jnytking,. even mie- 
tefich or onc-liundrvdith of the doj>e of che sircadle movemerus, I fmd ih-nt I hivc 

■ ivfnncni'Jfd ihv minpiner i th.fct iru j s m p©st ilie coriipuULtmm and üut it break* | 3 ¿) 
Jliwt Ei limply cannot iolJow, thrraiora the eye no lotigtr attempts tn solve the prob- 

lem of nmtujn. The üujlIil monona are a whole arder oí mochín tas cor than any 
LTganizcd cffait ec follmv che mutiims ola target, 

lion Un k: ( ami ravrxting lo Gtnrd ^ original proble m- E want to say two chings.T he 
dLüLKsión fírst showíd tli.se there wis gcner.it analógica) continuous su Usina l uní co dig- 
iíjI proitxws. Stixjüd Imiu^ln oui a whole hieranrhy oí arnúogyes, and so Mrth. One of 
di.- íxcrenidy initrcstmg ptiints .irr¡ved at. not by gemng too niany hieran liies bul hy 
btówín^diat sn.iny of the tlnn^ are nf graat inwpest to ncUFophysiologisfci and psy- 
dioto^as, Eiio, w.jy ihjt the nc .iré pmeessís i ei which \ve oUviousíy brive preccy tnucli 
di tu tione i.t'the impuLses working -n our basie den^ents. There are so injtiy nerve 
hlieie in j bundle. 25.ÜHH) in ibe auditory. miJlion ■ La rhe opiie nerve, dial ic seems 
tncQnfeivíble lli.ii lmc It elemenr of detai I is un portal n. Wc have rail ser tbc relean 
bchiviorqfa systenh iiieludmg snatsy parts, each part being pcrliaps digiui- I want io 
v - e ir J c .iji ^et the rittcntion baek on chai level of ihe probleni. I ¿ho want *0 say tliat I 
t^ink thc tíme tías come wben Home of us musí rráUy Lnow what the diitinction 
berut-en. atulogieal and digital i-s, besides iliat oí continuólas and discrcte- Ana logue 
and iget afc not wonit ch.it the oidinary person, even the intclligent persou, holds up 
.mil sjysThese jri 1 oppoiiie- I can eoneeive of digital systcm whieh is. ibe digital P rLN - 
CiíA dic aiialogue ofanother digital prücess k and cheretbre rally anaiogie^d. I nee 

■ biK kíeílsu. I vvonder what the discmecion is> 

McCulijix it; May we sean again tatíIi the quesaon tJiai was on the ¡loor, dut is, the 
^ueistian ou condiiuous and diserctc? 

I^kudih; The queibon is ámply rfm: We have been uiitig i. 3 «o whtuIs «anilogical- 
md digital. 1a derribe compnterv Ib a iay man .malogii- -d and digital are rwl oppo- 
^ in .my very dcar sense. Wc undctscand the distinethm bctween temcnnioui and 
discontitnmui or between eontinuoüS and diserete, Wc undenund roughly what m 
ii'ialí^ is, hut we would like tJtphined to us he re, to íeveril oí lis and to man> l»i c r - 
Diitside, in what síhíc [líese wunls are used in referente to the nervous systcm. 

McCuuoch: Dr, Kits, wül yon tachle it? 

f>| n^ ¡i «riles me, fitst oT di that we- should speak ->f phy»^ ^ tet ™ in «™ e ™' 
not romputers, beeause a computar is mereJy .1 *P«U1 lind ol michme assemhlcd tm 
¡ sfecial purpose mi that wc can waich it and derive coticlusions iinom h V, | MU L 

be able. perh.ipv to fmd out for m.rselves. The phyíicd System ,1» | general _is a [ 3 J| 
loiripiis 0 f variables which can he continuo!» or discrcte and corui«:rcd hy vanous 
únanle rekdons which cause the variables to chai,ge ah time changes. 1 complcx 
“'hit h tan be ultered and aFectcd by exxcrn-1] iiiptits. I say the variables can he cither 
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disconciíHíüus or contmtiaus. Thcy are risudly conmiuom m che physical wstem^widi 
the pussiMr excepción oí dectmn $pim> and so fonfr I mi sun? ™ doii'l havr cd ccm- 
udtT that heré En certam sptilal e;ist*v aiming which cotnputing machines jíi dir hrjin 
come mosi obviously mío review, it is otten posible tu make j srniplihciüwi wheo 
}íüií try to «.ah ul.itc. ¿ccount tur, or roi^idcf tlií b^luvior oí thc svstcm. Suppoíue i3ut 
oí thc variable whic]i compose a physical syjtem and which a*e bonnd by VttkfeB 
rektions to variólas urbe i va rubíes, one is commuouí; supposc that m eáfcct on efar 
1,1 []k ííthL Í variable* jtid thc sulrscqurm hitery of the sysrni dependa 

ll P ol] ' fc ''ingle hit t. liante;]y, upon whetíief m valúes uhicíi niay t.tll widnn j t'onCinu- 
mus muge belong to une rlass nr another clamor sav, are léss rJun B or n<i grtciter Úm 
\ mk thai rfi ar i.ic fur alone niafees the diflennee to die test of the systcm with respett 
V lhjt ™™le,a!l yon can say about il. di th.u uurters for vou is wbether thaf paroc- 
ul;ir vanóle lies withm one tange o r anotber nange WelL thcn H * lar as i*r aie ran- 
L L -rned. ni describüig ihe system w e cjii replace dial variafefe t jy mote oncBOí 
timuuis at .il] but only capa ble oí two valúes, say. aero in one laagí or aém m mote 
in any pace >ou picase. We can replace ir by a discreic valué whow knowledgt W&M 
. LS ’ 1 ,. L ut ts ^' dly TinporMiit about the knowlcdgc oítku serond -unible ftwn thr 
point o Mcw of the rest oí ihe sysceiti. Yon ice, whether it is possibk to ignwe íík 
accuji conrmmey oía phy»cd friable m thar scti.se drpcnds. upon the wholc dv'n.imic 
sy^tern and «pon the relación hetuecn fhat particular venable and ochn ones oni- 
e L u u 't ] JC 11 OCs n<n depend upciíj whether ir ls tn its own ruturr contumoiH vr 
H ^ \ C ? ntmUí>us mobles can be so jguored ni che sane of oficte 

The simni' T 1UN ^ I^ r v j. mie ^ Acir exctxding íjr not eedilfig a certain quanflly- 
Oihers ir Vi 1 e, oí coursc, t$ tíu- neiinsu, unte certain caudidotn, ( if 
¡ . . , .. R " * «mpteg ni.idimes rlut are sonstnictcd alnu^t uholly uní oí van- 

Jljrv |j t VÍYVm" l,1 í VJ -^ L hn,tc "tmiber oJ States caJIed digital coniptitenTbete" 
^ L, r( , lJ|r UK. P ^ Etír IS . ,,ri . lllJrily ;in eximi P lc oí rhat load md of d» flÍBf kind wheit 
ph^ ; i L V l ! thc contÍQU ‘’ us variaíilcs ape thc condnuüm wúWsflf^ 

KÚtioi hit* r r h,C ri) VV , Jír redly ,me ™ íl ^ ah» (fv m makí thc 

l -í ™ lt ‘' t,U ; ^ “f -t™, ■„ which wr wnt lo dcubwt 

¡l'liI syucm Tl»cse' f'^ ' yíte,tt be ™»«> ■! modcl in thoitw oíj rnn-- pbys- 

botwcei, tht ortmniir^f ^ k ' J a,lal .°® , ‘' aJ ,im P r y Hílmusc thoh- .s ;i deüiled aial<^ 
or ínalofiical hjs , f / 'f l 111 ,lm tílí: c^niputínjí one. AciiuUy. the nution ot'iígiul 
Í'f tiren i, th;it íü, whether ' ' ' Lni1 ln jlfl >' Ptysi«l syscem in leijtion lo thc rr^r 

variable. Simpiificd, ¡ thinkdm ,1* Z ' y . ^ Un f Tr¿L ' tlt ' Ji P^P 03 ® ll ' J 

Mf Cullocji- ti i the esscnec of the disrinction, 

S,vÜ í h ‘ ,S Cmef wh « >« h,d in mind? 

lítele too stn>m>|y aToinnutiíi ^ V!?- 1 ? 8 *° “ ,The ^ orJ malogical* nuy su^ r 11 

ior exaniple, it 'l in.iir.nl ■ ^ ' L V 1-1 ' ' n 'njlogy to the prohlcm Mttudon. I h üs ' 

probleni h p« re ] v djgrea] <r0ra P ut « 1 1111 ¿ slilíe 

íwcame «tfcej «« beshave in m-.ln Z 11 ^' » properfy caUed -m.blogk-jl fBÓ&l 
dally continuoiis fishíon rr " i" ' ^ W|th pn>bleni but rather in ihc 

. .. , IT' P " *»*>«“ «mpunn,..!™. 

Sw _ B r 3 wnunuity rs essential, 

«savaí.k, rjuit 3 S righc, 

g'^s dínvn as VU' jm .l|m!| v VrVli ÍK) j nt ' 0rdinari ly in Jn analógica] machíne cach d<f' 
b we rea](y t ,ré addum t l 1r VV, l ^ ITN ‘ Llrc . Pciforming a single inc.isureman m 
[fiar our smailest digit h córruor - IV 1 lC L3,1 ^ l ’ t ^ lL ‘ tois, thousaiitis, and so fbrth,so 
a vichi* way of handling thir ^ ***? ** our biggoi digít.ThJt 3ü 

dd ibera te efibrt m have j . P recis| on, ln rhe digical machine we makc J 


k 'e .1 m^urcmcnt wirho 


Lit any particular efegree oí error- oitc 







DIGITAL NOTIÜN* IN THE CENTRAL HEAVOU4 SYSTEM i £ f 

which a Yes ur No me.isunrment. In ibis particular case the pmbiihility of error in a 
particular measurrment belongs t<i that measurement oniy and rs not carried over to 
omc o(ú\í' others.Thit pidb^bility ihen un be reducid co a very ]ow tjuantitv. It is likr 
ihe c™ sándmg on edge, We kmnv that ií i ^ eithcT eme thing ot another. Now thc 
piMíit of the digital machine ts that wc gct our precisión oí' workmanship by extremely 
{lose estimates oi'cjch digic by ksetf and not in a situación m which a mismeasurement 
¡ir onc very large digu útil corrupt a sinall Jigit togeiber with it.To say that a thing is 
tal i> to vi>. tI t«.í r wc me eSiis terh ñique ot iccuracy in the machine instead of the 
te-dmiLjiic ofaccuracy w hich consistí in extreme prrdskm ofthe nUMMire-ment, but iti 
which thc error ot a hiy measurement s% bnearly comhincd wifh that ot the sitial] inea- 
‘iunrment and eomipb ¡i. 

Bíchow; [ sho-uld UL- tu \.iy .1 lew words on a very viseen] level. h is very easy to [35] 
uy things t!ur are tnsr .ibout diese wonds. luir ít is very di ffkuk to say something 
hich CDinph-tdy conve vs thc facture. T be picture convcycd will be complete in tbc 
ijsl- oí thc nuiihetiurician, but 3 thirik that ¿omebody ought to make tbe very platina 
lianoiis rtmirk that ][ ts imputable to conceivc oía digital notion unlcss you have as a 
rctcfencc the uodon of .1 eontuiuous procesa by which yon are dcíiníng your digit; 
truE is to say, tJu' shtlc rule has continuous length and it lias o ti it numbers wliich ate 
digital. 

WtENEi: Certainly 

ÜUídlow: Tile tjtemcnt 1h.1t *sosnething n digital* implics disit yon have as j re fe re nt 
■•utnething ehe which is continuous. The second pomE I wisb lo make is that \n tbc 
■K'íual proeess of percciving it is mv trequent líbscmtiuti rh.it thc cmitimious pnuperty 
thinijs x\ thev .ippear to our sensory H>rgans constitnt-es an cxpcrience betweeu onc 
of machine «r onc class of observing device and ihe outside world, Munían 
^ee Isght as a contirtüoiis phenomenort. -díhough they iiiay he ignoraiit oí its 
d -iví r?r rompositc nature. Actually soilvr tvidcnce may indícate that yon scc a tcsmiji- 
Wm phenomcnon T but yon may refet thh to a digital system which is entiirly artih- 
huí which yuü youisdf produce as a mean» í^f interpretmg a phenomenon in 
is'hích yon jre nnt oíhrrwisc satistied wsth your own methods ot interpretación . 

í htníly. it does not sccm to me cnnngh to descrihs^ a digital procesa js being ohl jm 
which tlserc are two or more dt se rete levéis in which yon are only intere^ted in saying 
whethcT mu jre at kvd A s>r leve! B. 1 fhink it is cswíjesiI to poínt out that tina 
involvn a forbiddtn ground m bctween and an .^greemcni never to assigri any valué 
whitsoever to that forbidden gronnd, vvith j lew caveats l>h tbc si de. 

HiuSty, E Ehink most peoplc ss ho ihink abouC digital machines also have hl uiiik a 
ctóritEion of NToded .-m What is ine.mt hy ihe word i>cod«d t < which sej far has not beeo 
m dus meetingi I dorn know that [ cm dellne U. but í Wtóvc rli-eie i< r:n- 
ílérrECnt to it: lí voti have ñvo or more IcvcU oí a c|uanEity F such .ls a volt age, íT[ d >' m] 

¡uve two or inore periods in rime, and d'you takc thu same evcin and -issign to it dit- 
tíitnt tuimerica] valúes, tbr eximpte. then yon -iré in somc sense coding. Yon are co¿. 
ii ] g with referen ce to Icveh or vvith refere tice to segments m time sets, hot examp e, a 
lurLnry pip jt üne moment ni time iJi thc computing machine, might cs]ua ^ nr J 1 
^nmhér rime it might cqua! 1. Thé only way you know 1 m onc case, or / or M m 
■muther case, is by referring again to somc outside reference system. so that | coding [ 
n i¿‘ans iti eíftrt a techjnque aimed at gaining incrcased etticicncy by havmg a e 
‘‘igRibl pLi^ss diílércnt v.ilues when referred to a dillerent referent. 

^tENF.k: Yes. 

McChu_och: You are next, Dr. Pitts. 

Í ? sitv Hiere is a certain ditfcrcncc bctween ti^e brain and die compsimig nuc me, 
be ™Min [he brain therc is not the priÉsibihty ofwiation that diere is m trie actúa 
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Lomirtiction oí compute™, [n che case ot rhc hrain you cannot ¿krr thc meMin^or 
ilu' 5igii.il c^iriiiíg in aJotsg ,i bber m ibe üptie nervc. It alveays míans iÍuj j ormin 
amouiu nt Jrghr has strudk a certam place. 

Bicieíüw: Is. that rme? 

Pl TTS- Iris absol utdy truc. 

WikNTLh: In combinador! wíth araothrr signal it may mean i dilfercnt ihmg 
Pli n: i -onnccted witb that particular place permancntly 

Uíumim: If I scc a green light on thc córner of thc Street and 1 am dmmg 2 car ¡t 
ceruinly íijeans one rhing Ir thc Ji^Pit is ai annther place. i( mean* n>niíthm£dse. 
Pitts: |í a Mi-n.il comes along, a given líber is símele. A Isglit smke* a gran pointin 
t k fctin.i Ljfidtr given condidons and you Craiinoc contemplare thange in thc wirm£. 
%vhieh is itnpJiciE ie Icvek of that surt cu mtreased díkieney 
•Mí í rtii ukjv in fu vea 3 regions they are sokiered one to une. 

Savaur; Is UckÜder satisfice] with diese answre to bis qucftiom? 

Lícikliukií: Is it rhcti míe that thc wurd ^nafogues* applied tn ihe comete af Ée 
Computer s brains H k ñor a verv wdJ-chosen word, that wt ran do quite weD ifüe má 
o r t cernís isrrrtc* and "COntinuotiM and that tvhcn wc u!L about JitfJogY w? 
nu i ust r k o trtary Word »3nalQgy« to mea ti ihdt we are tfYÍng to yet submiutiorf 

Ihcütow; ! sfeoold object m .substitution h < 

\ ^ lllll . íít] 1 ^ K ' °bject weatv trying to compute, tmng wuiogpe* in theiw? 
yr r 1 ' IUíIst U P *■' In d ñor in thc way tiscd by the rompubng machine 

1 liri ^ P crh,l P 5 u d¡SLrere3y coded« would be good woré tbr ideitiJ. 1 
LlCKl ™ 1 *h.nk w t - couid cmmu m ( ,tc b«tcr 

d^nk’tL^’ítT h,ld lJ í“ J <li f h ?* om y witíl *“ for tbur o r ftvc yean. Mr. Uctlider. < 
wirli ,r . ; 111 't-i ,,Al,rfcci tjlrl >' w<:11 rlit? wholf r Miist of us havr bren laniikr 
v* W<nl ^ l>c SOmc frictíCHl for ilKJStofus If) rKang iit y it nc« 

anysim&'fc^H rl° Ul ^ bC - hapPy al>arld ™ th e vraid C5í- cpt thjt J I duJi't «?f !ii™ 

J thtjilc ,, n r Vv .. ijppoícd lo .diioretc,. wmild (alce the place ofit 

tnKl y i ihink tha E ,S ,hí ch^- '^dT* ****** M or ‘ f( ' r,Ün1 '- 

thc word »caLsc^ou”V’ J | J i™ i Wl ’" ll[ t ’ e '> ycCtl Sslül in «rtting machine computert to use 
to fmd Qüt Whac that mnns.^ ^ Jong time and new has to have i $ovf 

Fremcmt-Smtti 1 ; And they didn't. 

í n i!- ? V,c S ^ k ‘, he f setr,lled to rr >' *0 talce os all thc- way badt tothe 
Fiavc- somethtng that L ;in i u VT. ! ’V Il ! ea rh,lf " l thc pt'ripFírral nervtoiB systein. «f do 
cuete nr disjiní f¡, ncr c ■ 1 V. ^ r| u ‘ d _ on íor ttc hiw levcl at kast - m lerms of dis- 
^ or ** ^ ■» ^ nerve, we eithcF ser oí a 

things ühon ofsettiric oífth ' ''!™ fn ” f «iipsc-, aJJ alottg. tiiar can do al! (tmthol 
bin thc questinn is; n„,. : , t \. ' %" f sr,rCs «ftltingi hctween firing and noílintip- 
thc environment of nerve-, Sr¿n i C ' m núe the fücal P () tcntt.il by iwsinijpuUnnS 
zera ur une. r VV ícl ^ cr We set nfF a s j s ÍTl ¿tter of íJ f n^ 

non ¡n thc centra] nervous ' Lr ' [} ^ m j* * LLn ^erstood Inm ai all r vm thac the situa- 

tban eme aífercni in order h> s t ¡ [- t í L " Fr -‘ díffctem. Appanendy wc ticrd rtiore 

£ ^< a single synapsc. Htjw m -mv ^ L ^ crrilt ' JÍJ d we have many ai&rencs conVL’tgi^í 
to occur depends u pon t k. s a ® írenta haw to be activé for tniHims® 011 

rc ^ 0n ’ chis a^ain vrould n t'" ¡ ML tatc c ' 3 ^ *-'^ntraJ nervuii^ svsccm in C ^ JÍ 

M n0t the faet that we «n only eíther ^ oñ 
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ú\€ ■.ip’C oí wt 1 dim\. It iiiíiv be all right to say thai traramission sn (he central ncr 
vote system is not obtigatory hut I don'i scc why chis, should rnake ir impedí ble for us 
to use tht ‘■diLíio]" analogy, ifl mipbE add m die confusión by euming this temí. 

Tl> a,mimc digital action is permissíble as long as we remember rhai we are dealiing 
with a modcl. The onJy justiti canon for xximg the tnodel is íes beuristic valué, h may 
eum out w be inapphirahle tu the centra! nervous system, bm by fmding oui wfiy it is 
sruppbíabk. we shaU have dssenvered íacts jbout the nervous systcm which we don' i 
suve m mar hands at present. 

Wlui is it that we know now;precise!y, that would m-tke ¡he míí^le^I» model inappli 
liI'a ' [f cannot bi- the tactor oí convergente and non obligalory transmisión in the 
vL'Ticn! nenmi- sysiem. 3 isIiolÍ Mr, Pites would have made tli.it pnjnt, sim e chis is the 
rL-j’üinijj^ he kis used íor the pust thrce yearv I ihink J did | not quite understand Dr p*] 
Gerardo argument. I would rather have rhe discusión revert to him. 

One more prime En the retina we have an inten^ting difiere nce ¡n nema] strucEure, 

In the central región oí the retina the re is opportunity Éor onc-cn-nne conncctions 
iiom ames (hiough bipoLiis to ajsglion relIs;Th:it ctoes not mean that diere are not 
■imple opportiiiiiíscs tur cmss-ialk through colliterah and horizontal ceUs, even in that 
central foYieaJ región, SmII. trinsmiisioTl can t.ike place in one to-onc fieshion. This is 
(¡inte cíitíercin ¿om the periiphcrv ot (he retina., which constitutcs che hulk ot the 
sítycturfTbcir we have a tremendotis amoutu of conveígence. 

McCuildch; Aboui 200 io 1. 

Ttr. Bt r: Anywhere fiom MO to perhaps 200 ot more rods for each gaiiglion ccll H ágaiti 
voth td iprociE nvvrbp m intermedíate layéis, and all the stuutural complexity charae- 
Knstk- q¿‘ che ¡ entra! nervous systeiu, -m Polyak has shown. In ili.it scnst\ the retina ifi ¿ 
piecc of cortes pnshed out toteareis the outside vvorld. tu the r th.m a pefíphrrd eriLl 
»r^in, 

Níiu- chis Anatómica] diflcrenee between central ;ind pcripheraJ retina is the te: the 
quesimo kdocs si make any functional sense?The usual interpretatn >n is that opdnial 
,: -pati.fc| di^TLiniiiaLiori lias ¡o br medi.ited l>> tlie central retina, where therc is opportu- 
]| ib' for one-to-oue connetrtions, and tnasimal light percepción is mediated by the 
pLTiphtJTi,' wIktc there is considerable convergen ce t'roin rods onto gninglia; stiif even ii 
ét atutonjicjl diJ-fcrence wére dirtíctly related to the hypothettcal ditierencc in ihiit - 
hon.hodi regions of the retina could work according tO digital principíelas tar as the 
brang-off of individual gattglk iti the opúi nerve is con cerned En sum, I didn i quite 
gtasp Di. Gerards point. 

hiTs | wain to chime m there to say cxactly vvhst yon said exctpt that 1 should hke 
™ ¡-Lite in rhe form of a caricature what onc of Dr, Crfrard h arguments appeared to me 
to be. It may make clear to him what is dkturbing me His arguincnt tbout Lloyd 
¿pprared tu caricature mugbly the foliowing: wt are crying to prtíve that the bdiavjor 
^ ntrve ■lysrens'i is not cumple te! y descriptiva ot ali-or-nunt: iiupnbes het -msc ■ oy > 
^crknent shows that the cffcít of an all-or-none impulse sent along givoi patEis at 
^ óEhcr end is altcrtd bv the all-or-nonc impulses that we may h^ve seni previmis y 
^ngcither the same or oiher ilbcrs. Thcrefbrc the nervous systcm is not descríbanle 
•■'■rtipk-Lcly m tcrtns oí all-or-nonc iinpulses.7h.it is the W.iy the argument .^ipL.irec to 
i»c. why it ,-ippiMred to me not to have relevan.ee, 1 think ¡ must iavl mista’ l.il is 
ipplicatiün | Hecausc presümably condmious proceses are mtervcmng at tne omer L ! 
a '"-i '.vhertas ;lII ihc all-or-none impulses sent a!ong the traéis cáu attect t í tesu ts o 
uní;! we send in, Lburetore we cannot describe 1 the behavior í.'t iIk titrvou. ■ s 
"1 ofall-or-EHine impulses. Dut (Jns does not seem to trie to be eogcnt. 

i take it ymir point is ihar dígita! iMchines behave that «y. and that their 
'■«punse to digital sdmuli does depend upon the pase history ot digital stimuli^ 
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KxtS: Fhe quesdon whcthcr or not the a- is jn imervefiing variable m¿ke* bttk df- 
fírnenee and is oí no etm<.equenee, 

Mí:Ctjtlu.m:ii: I wa.ni l)r. Gmrds opimon at the conclusión ot eMs. 

Kuütt.: I waial to considcr che digital and analógica! conctpu ai annther lüveh Püjd 
words lead co con fusión when we do not kunw wh.it we are trying fe tisc ibera fbtí 
caminí conceíve of ¡my mc.isuring dcvicc, whcthtf a machine ñor not, dui is not dti- 
m-ndv digital. It yon mcasunc 1 , yo □ count. íf you are going to count, you musí b cM? 
to nroogn izo ide tui ca t d i serete u m ts E í 11 r i n sct en c e we tifien try to ntcasuie wfterc wr 
cannot even identify the units. Hcrc we liavr to vvork by analogy. 

CotLsíder ihc dinfcal themiometer. Is a clintfal thcrriiomtter a digital measurin^ 
machine or is it analógica]? Ir is bnth;bccausc ¡f you thsnk sitnply iii leftns oídle fem- 
pera tu re of the apernare mro which you iimu te, íe o digital. Jf you think on? '-tep 
beyond that. in terms o\ the internal proales about which you ate going te 
somc dcduccions on the basis oE cstimalcd quanritaiive changcs m wwaÍjKd unitv 
fhen it ts ari¡díigical. Tlietefore, whcthcr a machine i> digital or analógica! depends «i 
fhc use to which the machine is pur. As .1 mcisuring devitr howotr. 1 machine mutf 
always be digital. 

The reason rlm is so impnrtant to me is rhat in all our theoricí of human behaviai 
i he word 'dyiwtüo implien n capar tty to i ncasta re in an arca wíicrt ve cantroE makc 
the distinction bctwc en analógica] and digital ai all. I wilf have orearon to retunti in 
this laler. 


Ki ¡ ver: I wonder whac J >r„ Gerard would have s.iíd if he had discusscd chr<e pmh- 
Ifuis, not as a physiologisE, bui as a biochenust. For instance* dors the Krchs carhoxylk* 
jl id LVtJc inwíivr anaJcigical or digital mechanismíi? ín fact P ls 11 particulaHy ítli itfbl ru 
i onsider it in ternas ol such a dichotonty? That is orle pmnt, 

Thcre is atmthei pnint which imgbt be stressed in comiection wsth Dr Tmber P s 
rcinarks on the retina. Agaíii and again the attcmpt lias been mide to determine the 
funedonal meanmg nf | ihe high degree nf anato.ri.ca I ditfcrcntiation in thc visird sys- 
rem or the fiinctionaJ significante of the pninr by point representación of the pcfiph- 
eral sensory surfete in the cerebral cortex lashley once suggesíed that the 
iK-twecn anatormcal sysu-ms with IíeiLc or no subordínate localización and wstems wí* 
■i higa dcgtee ol intemal specificity is reLited to a dilícmnce berweert ncrvuus incchj- 
.mrns regtiktmg incensio of respon.se and mechanisms nmilved m che regulé » 
sp-ind Linentatmn |Lash]ey, K.S; Funcliotiil determiíiants of cerebral locafeatioíi 
f , 1 ‘ h f UTl> -. Kythm.. 38 . Mf ( 1037 ) 1 . Manv imrsógaton Hjvt trted toitbx*' 
, V* 1 ? ¡n th«- anatomv of the visual ívstem to &cts of 

e í am ? le - to [lic s l’' ltiai of visual stimuli-Mote 

lt i - P k U * N[UL > «f cliatmoconical conricctiotts, Lashlcy Ébund tfur tiif éSevtoá- 
other w 111 f lL * 1J[Lr ' í,T thjbmif nucJci :md tlk-tr corticsj rttkh waí as precise * 1,1 
f und tr ^r T C ""- SlI1Ce °^ to ^ «tpcriuncc is Lck.n K m sp^rial charol, k 

SSLTiíJÍ "™ ■" » ...rita.. „,„r by «-f 

t ’ r "‘ l “ Ct, 1 0 " of 1 f» ™*CC «.-.he oltarorv tah ,hr «o|l* 


- ... ramTSrv’™ ™* 8 ' n '™ t » hÍm ii.ii ^» .n iht cKc»]. 

iii the visual ot otI ^ lJiriLl3E is no rcason to j^ivc it a tunctional i mcrpretanci' 

KiaphkJ amiigemcnts 5 *" Mn ^ ÍS ! ll,, “ K dc,ne ‘>n nona nato mica t 

dcvelopment. ^.. [, ia\ very w c i| be «accidcncs* ot t!ie meduiiiun ot emt'iy il, ‘ |1 

reccnriy been raised di !r?k.' 5ltLtatÍ0n ^ven more coniplcx, sinft voif.-'s 

niediatinjí olfaciory fttncdon anTthatr thaíanw,sarc not « lncenM!dlC1 


represent striií.- cures in an an.itoTni+dl of < |J - 
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!■ ■ rctuni tu tí:-, viwiú |ystrni h it nuy be argucd chai \hc uve ¡md che subcorttcaí and 
cortical stmcfures oí che visual rector oí che eejitra! ncrvoos svstcm represen! i sion- 
ttuh metelv delighitul opportumítk^ fot anatómica! and cleclrophíysiolíigical 
rtteatdltt, ! may he Er^ivtn fot mrntióning the old-fashioned but nawadays appar- 
cntly satticfrhrt radical idea thai thcsc stmctures bw sorneching to da wieh jfei^.You 
wcnild ihtiik tlur an\ mvisngamr who really ir tes to relate btain median isiiu 10 visual 
brfuvior would Ive mthuis!\ «. om. emed wnh thc questíon of how jiervous mechanisms 
a daey pirscití ihemsdves on the basis of dectióphy^iükigicaJ data are rctáted en inech- 
jjiiirrtA .w thty are nnciwercd in itivcsdgabng actual procesa u( wmg, Unfortuimely 
üic viíiij] | sector ofehe central nervoiu jystem appears to be an exeellem de vive for [4«] 
i. h icv 111 [i j FrJturkahle dcgítc oí ifidcpendenci? íram che incemity and cntrgy flueiua- 
riems on the retina h is jppamub for chis rejwn chat sume years ago I unahle to 
ñnd arty i'vidrnce for electrophvsiülogical correlates even oí" oprimí ti ve* visual fon e- 
dons íiperjtivT in .lcluj] seeitig [Kíüver, H.: Functióiial significante of gcniculo-*trÍM¡e 

íystetn, £^ioí_ SpnpMin rt 7 h 25J () 942}| 

í hÍ3 brmgs irle to ,1 tbtrd potnt. It M e a me that the Jiscussion ot the pmblein 
vvhcther nervinas system activiEy involves digital or analógica] lum [¡oniiig or bofo has 
bten diit riv concerned with a tiervom systcm coiivtructed by ehatmpby si ol ogros and 
uurumists T happen to bt E ínterested in che ncreous system thiit is aecually operaíive m 
hehauní, h.t Lt^ viy, in secing, I hnd then, for instatice, sticli het* . 1 ^ thac a given line 
mddenly apeáis pcrccptually longcr >md thac this mercase in perceptual IcngtK is - 
■ |r >d in another Mctiatimi ts noc - assooltcd vvich an Eiiere.tsc in objéCtive lengtb, Or 1 
' lid fh.it increasitiu; che leiigtb of a ccrtain bne transfotitis what appeared co me as 
chatis iiici? the face tifa liesil or. if yon wiíli, meo tive devils. I do noi know how y'au 
piopost: ts> deal with the rcality nrpo]y tnorphic phenomena on a digital or an analóg¬ 
ica] h:isis, In lacip I do n<n cvcn know how tbc factors gnverning the appcarance or 
diMíitcgr-acinn ai even -Limpie visual ücsídíj'erj are tedated to analógica] or digital June 
tiLMinig or io what jei e&tent. if any r an experimental analysis of such íactors in.iv ben- 
L-ttE digital tu atwJügicí] models. 

TtL.c.t.tí: Mlv E conecc one poim? When I quoted HoJyakV evidence orí the retina, 
cspcvijUy on tbc foveaj did nol mean u> iniply that I aceepted Polyaks own interpre- 
m™ nj'thc anaiomica] arnugeinent. Howevcr, the fací reniains chac in the tbvea we 
''.ave this opporcuiiity for sl^^í■^c■ti , transmissmus in one-to-£me íashnni Ehrongli cht reti- 
^ Wfi. and fomi then on up, aJI the way up to the corneal retina, v/liere tlierc es 
projecdon oí’the macula 1 ishley has often made the point - and [ quoted hmi 
here, aboLii two ycars ago, 1 think cha.t che ordcrly anatómica! arrangement in t ie 
visual systeiu niight be quite Íortuitouí, an ciHibryológical aíddcnt, sl> co sp^-ak. fu t ic 
-'Itartiin,' iystcin diere in siso orderly pnijection; ií one a-ssimies th.it the anterior i i.i- 
] ^ic nuclei projet t olfaciory aecivity to the cortes;, tlien om- has to he pu^.led by tJie 
ordcrly ip.HÍ.ii projcctinn of diese nudei ont» die c-nrtex: What t orresponds 
io spflte Ln olCjctory expeTÍciure' ! aslilcy úwrd ti”' soft of ar^ument ia d^credit the 
n “iion that spJtuJ prqjetdon may hiive «nyúnne » do “ lth txpericnced | «pace and l«I 
m thit tespm he ú pmhabiy corirct.Yet, ordrrtv spidal projection nnjíht have a «leli- 
fitnobod ttflnákBKC, all the same. For tfee olfactory íystetfl, matters begm to 
1°^ different now. bincr wc ftrst disenssed th)^ poim, Adrián has pieke u l’ *; tC ^ ru ’' 

" “'■ity tian the exposed olfattnry bulb in the rabbit, whíle che rabbit was stimulated 
w «h dilfcrau Hidorifcrous substmee. Dcpending on the substanee «sed yoa gct-m 
andibJy differetn «rehesendon. nt' the eleetrieal acdvitv. ^ picked up trom the oIMt- 
tar f buíb md fcd inte, a loudstuakcr. 1 líese differemo may depeud on difiérante* m 
(kíusioD gradiente, di fficrent uibstancrs difKwing m difieren! paíterní osct i il i non 
ofthe ol&aory membrane.Tli.it rneáus that somc spatial oidcrtng oí aeavtVjt 
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muy be nf" impórtame in «he ulíjLiory systtm; ddfiision paterrra mav tuve iu te 
nupped ccntr;tlly iu sume íasliion, cma though in our own expenerire che n-.L.¡ 
wnuld no: rorrespond to ;inything like visual spacc peccepdon, Study oí rficsmicünrí 
wi 3 | not le;id us to che ultima te of cxpcrrénce: s,rili. models coratnimd on tk bisis of 
present knowfcdgv of neural struefures suggest concrete bypatheses asco howinmofu: 
Lomes abou t* As long as the hypothrH^ are res cj ble. and js long as we kep tk oírnos 
modei-character of our nocíons m nund h ebese models -ire vvorth retiimng níl we iuix 
bettér oríes, 

l J il jn; You mean position on che olíactory cortcx csscntuHy refrrs 10 pctiátiim oí fhr 
odorifenous subsuimv on tbe olfaocary ineanhiane raiher thin on the quüjfy of dic 
odor? 

Tfuihp: Ente ci si ty, and poitsibly quality. too. R.ipHhn ,md ex cent o! difitmon uvw me 
olfactory ntenibrane mighi give inrccisity oí .iny onc odor, but possibly difieren! odws 
might give ehanuL ieristically diíFcrent dirtusum paEtems .is such.or might be scEec&vdy 
absorbed. DiíTcrenf olfactory scÍEtiubition* wnuld Icad Lo i, h.n.u ktríiv.jIIv dille?’ i- 
space-tinic pjttcms of netiraJ acrívity in the olfactory system. 

PlTTS Spacc pactern? 

McCullíkzh: Spaee eoded míbrmitíon of somc san. 


E ¡: Lm i :n : 1;ven chongli it docs not give us ,a ^pace expericnn:. 

McCiJLiocrt: That is righi. 

Wienuh I shuuld expect <i gpod dr¡d of discrepancy Entu ren thc punible codwg^l 
i niorniaticm i n tbe ta] faetón- Syst em and je cual codiilg* iriAsmtreh as we m- .mcni.iü 
ssb<j are alrcady ota the dowtigradr as far .as smcll goes. Our smcll sense is unque^- 11 "' 
ihj\ Sarjíi.-ly a residual sens-e and cjiuint be expetied (n ¿\\i' tas ,i cnie piLíure. Yon ar ^ 1 
hi-cky to find anatómica! focáis and ihe connectipm their that no luiigcr Kavr the sime 
phyídolt^ical meamjigtlíjt they liad with euosmicc anitrnk J 
Irr js: An animál with thirty light spots has nm .1 good coneeptmn of visual sp-iec- 
L¡(:k[.mh: I knosv whieh machines are c atlcd analógica) and which are calleJ kn 
I dori't think thost tcTiitH anake sufficient discinciion and that is aU tberr ú toitU 
won t Help me to üilk abnut diíh rcmial amlyren, I know all abour chat 


Fm jviijNT-SMmE: Good s\ jch respeer to what? 

l-Tí -ke li ?].]■:. í: Lontiases us an coiiitnunication hcrc. These ñames confiase peopte-The^ 
aR ml ruines, and ií other ñames coininuniotc ideas ihey are good ñames 
Yti\i >ne Ssíinr l bey .are nm good means oi eomttnmication in tlm conten^ 

. E.sn. 1 1 would be[p lI vve kuew when this distinction w.i.% made in deseribing ih L 
at ¡s, a( WL 1 kneu the fiistorieaJ use oí ilit tcrni ^inalocica!-^ 
McCüiloch: l don't know how oíd it i 5 . 

m!i wh : Jr mL! F lJC allol1t r ' Ml> ' Bwh's nuchinc sírcady ámtyd 
worlcimT ,-,n ,V V ' 1 ll, . air .' ,nC J tbL ’ íÜfi^lncntial jruiy/cr, .md the machin« whieh ttír ' 
That besanV h ot t ^ le ^ cilt mathine electrónieaJIv were being devriop 

[ irvnu di find ***** 


¿vií.V.ulijOoi: 




*-*«1 calltd -rf*- 

fl S uraLÍÍÍÍ? 1 ' lf 1 n c ly USe t!k ‘ v <>rd - ihe dÜference between the naniial 
thc Circe! nuthemaiicbra* 111 ^ baclt S TOund m thc tíme, but you must fP bJck » 

nthcr. iAith nícüurinl*.! ' ^ lll ,[ MI ° fle 4 JiL ‘ V"° u are tlcaling with cnimting i |lcl ^ 
r, " S ’ the COnce r' machine «occ bJk to thc Grrefa 
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HuTCHtHsnNi TIi.ll ts j meat way nfputtíng se. 

IFltSEfe: Yes. 

Li*' kliplh Continuólas and discreto, 

Geiaid: May I ipeak myw? 

MlCitlilh H: No, mrt mm; t want eo make une ponit here. rhere s> no qucstioii in 
nT- rnimi th.is fheir are many continuo! is vamblrs aífeetmg rhe reuponse of neurons, 
Thi* uu^-iioEi m my mind ís- uhrfcrent It yon will. Un the moaneni jecept as a distine 
tron between in-alogical atid digital* the quildón whrthcr información be continu 
ud) i4?ded nr dswrrtdy cojed. My L|ne<tion whether thesc eoiithuiOLis variables, 
svtdcli are undouhtedlv presen t m ilie n^mius sysrem. are conveying inforniatioii or 
HMIthai | is. they may not be coding of jmy ^>rt of informaron any more iban tbe 
vtdugp which baitery or power pick is delivermg lo your set, which may vary. 

Parrs: Or thcy m-iy be simple repre^etiriiip rhe effect nfpast aJl-or-none aeiions? 
McCüllím h; Yev 

F uímom-^mh h: Or fu ture, setting cortditums ibr the futurv. 

Plrrs ÍJrtbev may iiave imerveiúrig action? precede the discrete and follovcing one, 
Hace son There i* ,l histurn pnint Chat perh-ip> should he hroughi up; tiamely* that 
[ha L-nndtikiou^-dbfCintimioiis variable has .ippe.ired in niany otiier place?- L spent my 
> hiklhnnd in ,1 ei atnuKphere ot gcnelh \ in which to he heve in n'ontLiiiiious* variadlo n? 

inuttnral. I thmk ti se re is a loadme: id affect a round chis dirhotoniy which a worth 
'mu txm ideri!]^. I kenr wj\ simng fecling in ibis room rhe nighí when Koehler talked 
' m Hkd wt bd the barde about whether the centra] nervous sysivrii 'Anrk'- chstontin- 
uously or. .i% Koehíer maintaiilcd» Itc leakage hetween ¡ocons. Fhe presen t argument 
srcms to me tú be the same hattle. 

Prns: Whether better or worse t if imuíating partítions were pul betwecn sepárale 


íympses. 

Savage The hattle is whcther tliat distínction i? worth m.iking or not, The most 
ünjnrtjnt questíon is that w hich Or. Lirkiider uaid: h the nomencbture confuamg us, 
1 -i li ihe nommclature j promising i>ne?That has always bren a central issüe here. 

Wstb resprct to what? It might be cwfosing in errtain enutexts and 
^ helpfiil with otlieni. 

Savacé: Tq be sute. 


Benjuí: That um c issue did come np in the matter of geñetics end; tbc continwíus 
vmíblft which wcrc driven out with the pitchfoHc at one door carne baek. Are not 
taneterízjtmiu as ubserved simply i ertam tactor^ which combine with certain vjul- 
ihtd tu give the diaraeterizationH as observetb Fhíii ls piei isely ib<- situaüori 
l 1 ^ oct:urred here. 

Hutc-hlnüoní Howcvtr. yon always use such situations m che mathematical handling 
[ >f purr genedes. 

Use rhem both ways. The moment you begin to consider survtol tactor 
> ,ou W to Liónstder how these affect n. 

Hctchsnsün: The continúan* situaron. 

Lickiidt:»: S ans afraid we distuibcd ihc conree of things by talking abouc chis too 
much.Wc rrjjly Hujdit to sc( bick to Gerard o ofiginil pmblem. We vrtU uíp ih* wnrd. 
* hest w can | 

M'.Uue.lock: All right, wr ha ve goc abeaut a halí-Jsour betore \vx sso[ 

f'i-EMiQ- l -vliáil try to discharge m> duty to the group l 5 erbip> íJilíl vd' L 

^Hat points that wiü occup\ r m for another half-hdiuv Most oftihr commcii 

^ h« few mitins seem to me very clearty to poiíit np the cndcal i?si.r, but I should 


[+■] 
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likc co go back i l i --1 .i bíc and expkm what l think hjs tuppcnrd. Iruidtrntdly [ tbank 
tbis wbole discussion has bcfcn estremely worch whlfe m us even at chis late liste iü 
our history. 

Stmud us^d « he exainpJe oí the dectmrí mbv workmg oes et> characterislir orotí'ics 
diararterisdc; on thc characíeristic onc has conrniüüm rrlaíians or 4 rt .iíuél^ÍljJ 
behavior; nkF che chaíictefistii n “Hip-tlop*,- Ves or Nu„ Severa! others haw pfliflled 
oül i!iiLt dsert? are always (hese analógica! fictoro m thc tbnctionmg of any machine cw 
sy^ceni the ultímate enaíput ofwbích is ctíecti ve [y dígita!. Nov mosf oí thr phywotog- 
icaí cvidencc 1 gave was tn che eíiect th.if in fhe ncrvoüs systcm. ni che body afaffdeflt 
recepto es and eíFerem e(Tector% h in thc synap*cs, and perlups even m thc nerve fibm, 
uperatíom are liiuch more i>n che cha rae tertstii of thc tube than we have uwalh 
assuined til our physiologLt'al thniking ]t is operating, iü use Pites's ccrin. in thc fotW 
den región oí che syfttein. Now.just to thc extetit chai dial es whoiv ihe systcm ls oper- 
atJiig, it is, not ojiíy by definición bui ako ni teme» oí the mferpretjboni of wbt ií 
tloes and oí che significante atmbured lo vvhit it does. Eiperaiing inaJogiadly 

13 r Pites n lié le anodiei crin cal polnt vvhicli wm picked up by Pr. McCuüoch >md 
uirrie oí' che othm. H¿- said th.it thc tiente of fhe digna! machine was [Jut. wluícwr 
h.ippeiis inside» so lar as the sigm flamee of iis operjiimi is eoricetned fc al! sh.tt nuitw 
is wheiher somefhing is bdtm or above a é ertatn mimher in this cate ge ry or (has car^ 
gory. hatever is bappeniftg as the whcels stir or the electrón? shooí. sibai coime íj: 
terms o| thc ñiuctioning ut fhe machine is its Yes or No answer. Dr. MeCulíodt 
poinied that up nicely by saying, »Thc cuestión is, is coding done digually oí malt^i- 
t aJh :» My poinc, sel eniphasizing ilic ictu-i] tunctiomng of c 3 u- nervous svsrem in 
tbrbíddcn continuoiis región, is that niych ihinkitig abont tile nervoití íysücm and 
niLH h of the fhcoretjcdl incerpretatmN oí ntemorv.leaming,and m^ny other thingi 
been hased upon its jror fuuctíoning m tlus región, upon its \vurkiiig digiLiik upen 
at]-or-iHnte beh.ivior of tiring or not fu mg an impulse, Whar ! m\ suggcsting is dnf. 
alfhough ii is certa¡idy truc that impulses eiiher do or do not ftre ihiuugh hr££ \ 
f nervous sybtciu, chis tnay not be ihc critica] mcchanism in íts íffttíive ¿ntÚCir^ 
c|] g just as has becu SÉiid, in order tü opérate with a contimium one breaJo it diwfl 
uno uniLs wliJi \%hich one can Work: bui that isjusi an incidental pnjccdiirCi^'hiil- 
coiaíd perhaps be avoided, and ntighi ha^ liede rrlation ti> thtí ways thc wholc 


fjons, So, brit, wc do have 


many contimusus nu-ehanisms Ésperating in fhe riírvous >vs 


teñí and^iny feeliiig ádlOugii I confi a Lie once rhin Íh not tstabiítbrtl esrtpl by ¿el- 

íl uits, r i.ii soriic íit tfióse L ontintious inechanisms have coding valúe ^>ud :irL 

T ! ™ ™ ™" c,í ™ne oí' thc nervous wst«n I further «s^snng ib» cvcn 

, fíh . wt hnd dl e ital opcíation in the nervous svstem, chis mJv not tí» essen^ 

umi'f‘ h T1 actr t limm ? i<>r m bui be raddent^, ¿o p, t -k Ta.ber’s nic* 

tt mi, to tile oTchcstration, 

.ti thr.ii vil tJ .i V Ui,rd •fii‘ilt'1 ;.t rlm point.let me use the tenti *enveiope.< Pcih-Hp’ 
“ Cert * inl >' ' ,n thc periphery. ,hc &ct that 

intensitv No r‘ J* ” ot lnl Portant.What is impomnt is the toril pJttern oí 
or h v sotn ■ th l,,r '" n ^ the Jnt1 whether messages fi o In discrcfe impute' 

¿r ; L "h Whidí is not discreta % 3 f£ 3 £ a lcet te «* 

S t Sw 2 r r r S S1 T^T hat is « exnrmc^nd I xk bw n«riy 

ness of the impulses ib"* '1-^*1 l ^ ° ilK *hc nervous lysiem thc d'-«-' TL ‘ 11 '' 

vLiui sv.üteín I a,,, * h 1111,1 ,t ‘ bjlv ‘ t>r ' W cridial to efiective functioning of the H&~ 

-ippiMréd in ninst however, that. to j mm li 1 -irger e.ttent th.m h ' L ' 

ficld, the fart that nírv . ' l!ll ' H | !klOHS ,lníl '“Jeed in thc thinking of moít people m * c 
impulses run disetetejy may be accidental in the final dan- 
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imiuñon oí íunctton, n is che total act u muía t ion oí impulses, he re, diese, and in tlie 
ythcr place, which is critica l, That is thc inicial diffkulry 1 - 


Swa¿;¡:: One of the ching* Gerard's discusión h:te brmight oui is i concept which has 
n&tbeen much emphasss. íei chis gioup. largclv becauM? ofom pcrhaps untoward, 


[endcm v to chssify .-.II compiaterv as digital or analogical. 1 refrr co computa Ltoual pro- 
ncdures sn wSiLch randoxn de vives gambling; ap patatús, lo spcak hgur,itively — play asi 
asentía] pra_ A* j marcer of iact. suc h methodv are curre ntiy quite fadiiotiaHe in 
jpphcd mathematKal tmlt\ \vhere they are nmi;um¿ alty retened lo 4> the Monte 
Cario method. [□ the nervous systéiTi there is s.uch a muhiplicity oí similar elemente 


:hot nn.c un imagine that somc compUliug is done by ^rnits oí chance* in which 


y^i \c üíth^e elemente arv dr.iwn upem al rarldnni, rclying nn siatisiicai avérages | for 
tht apptxipripíte cífrete We huve already Lome aemss ibis comcpt in our sessiom. for 
example s in the crvaiincnt oí cloruis by Rosenblueth and Wiener. Scatistical .1 veraces 
pLned an es-sendal parí in their bypothcneal mechainsm and in smne ot thc plieiiom- 
ena (k?ranj h.m talked aboui toda y. 

W : il sbki May l ay uve have asi example which pl.iys nght into your haruls here. Wc 
■iTcuiin^ shunt cflcct fbr uialvMs oí the electric circuite in exactly that vvay. Esc use nic¡ 
l want ti) pjss that atong because ih-n was apropos. 

fhi. \ 11 iw A lew iiiinor poinls di.it í ¿ctard mentioned: the possible existente ot opir- 
rkm Ln t3ie forhidden ame. ticedless m suy. is a contradicción in mniehodyV terms, d 
i demet opérate* in ari in-bcíween zone and if that is a meaninghil hehayior il 
tf> me nnd í-ither has to thmw otn the tertn *foibidden- and adnut that thc ¡tone i* 
acccpuble eme haváng a valué* ot el se as-sume that therc are as many valué!» as yoü 
pltTáse and therefore as inanv jones as you pirase, and that thetefotc dicte .1 conrm- 
mrn isf zones, m which case thc digital property really has vanished and yon au t,i - 
út|r abüut analngical concepte 
Gbiahd; Forbiddrn íbr one type of fiim'tioning- 

Biclu™ : Jt sccms to me that tnost pwple who are approat hing thin Confen-ncc hom 
i nuilicmiricJ or machine «de, as I do. uould be happy to (hrow the to kw mg ihing 
ur m the air^What we mean by neurons are n<jt celb they an L ¿esen ie in *"»'*■ 
tHidyTi boofc oti Lell siruciure, wc mean that thc ueural lcI! i't exacty t .it pan o r 
■-■\sLc-m which has ihe pTOperry of carry^mg out pioccsHcs likc computarlo il, cuma, i t 
ptnpcrty oí caming oui operations whicb are in fact <iigital. E [hin t at a<riU4 - L 
phim-Lsi would he willing to uve chis as a defiEiition of what the ncrvuite systcm i^- & 
and pverything that the systcm is, cüling all che another systrnl, 

Ceiaid; | ú\mk the phyrsíologiste would be likdy 10 f^ay that that h ju 1 ^ hke ¿ p i>si 


LlSt, 



1 'jliict poiiiE wnere campiiumonaj -. ■ .„i™* 

the incide) and wijl be advantagrotis and piobably the best way 1jL13 ’ l " j 









CTBEANETICS lf*B 


i** 


n is to congrua cutí rnip variables in which we cjh mikí a ütie-tMnc 

represen radon bctwcen thc varPables in the Computer and die variable* m tbe sysiem 
□beying the equitian, u representatian Nuch ch.ii rhe connectiom beíwsen thciis irf 
ihe same equacüaitH th.at ue w.rnt 10 wlve Bcsidr ch-it simple son: crfamalogy jejlí Jwct 
relationship* vvc might also consider the possibility oí .1 truc ¿ore of conüniKKii axfisis 
wheie ihe matheniuiieal corresponda hecween thc machine and the original syniefti 
vvhich obeys. gjven lawn, alrhoiigh il r* one-to-one* and theretore trom thr rendís m 
the cotiapuiing machine we can cali ü];ííl\ ue c.in tind osir ,nt™vt lí neverthdcsv do:- 
run luvc surh himple topsdogy, Wr nvighf not be abíc lo map va nuble. 4 in the finti>v 
tcm into variable . f m the sccond r H m che íirsi and Ji 3 m ihe vet ond. and 50 IíjfcIi. 
and the eonnectíons bctween . i .im\ ti ¿md the coiincctions bctweeñ L, uid fr Ji 
Eniitht he lopological vvheru we map l and ¿í together on \ prime If we vuen m 
interc-Hted '¡o much in che accuracy of rhe me.i%urement b soniethtng of ihai sort hxjlíIJ 
re.dly ajifiroach much more cloNdy 10 ime .onmniom cchiiihg m thc rtriít sense ísl 
eoding thun wfi.it is ordinanlv thought of m the case nf analógica! deviceí, wh¿re tlw 
euding is siiitply 11 Mrict oiK-tn one t'nrrespondrnce of j very simple Idnd oí aro l líder, 
where order is prever ved and practirability and eorUinuity are preserved, ¿nd w furrn 
You vvouhi rcally almnst need that in ihe bruin if 11 vvc re to opérate jiiJ do ull dic 
things it docs w'iih thc truly confiised ni ode of behavjnr, becutive ihe dynanut'J 
are nof .it your disp<i5sal, whether í ominuoiiv or diverete 
Savaci . WnuId you describe the sort oí coduig once more” 

I 1! in. Whcre che corresponde rice betwcen thc variables íil che machine and thc van - 
.ihies i 11 the problan ín not .1 one-to one iopo]ogical eormpondencejt does iwt híw 
himple contintiity propertics. 


’vV¡ 1 m.k: That av easy lo do. 

fiMS: t hat ls rlccessary in ¡my braiu that vvould opérate on conrinuous principé 
’imiply bec.iuse the cqumons that govern thc rclations betwcen neucn» or poub rf 
neuKHis. that un: near, one to cach other, are flxed and cannot be hxed arouiid i 
J-iwN. ] hey cannot he changed tn suit the eonveniencc oftHe pmhfem. 

U j im:k: [ ani cncountering sometbing ot ihis sort in the work I um doiqg in comíce- 
[ton \\u 1 pu-Jn-íioj]. ff VOS! are dealing widi .1 discreie ñaue series, ihe all-or-nam f* 1 
iilg k á natura] thang to do. H owcvcr, in du r prese tice of itoúc ;iod .1 LíHitniLicift 
tiriiL ■uhv.r is stdl posible tu iiur<a<iuct tune ti um in sudi u vv.iv thac diere ¡s J hMoi 
voUNi^ 1 he eodmg [m\ givtn ditectJy by the vaJucs. Ai one time at is a H ^ 
l i . 1UM - eü| itinuoiis r .jei ti yel you fijivc discrcce lump'i ^>t irilbrruídon 

t] -\ 1 TT ll f aftl T ,! L ' LLrt ' í,rl 'inie kit lUíf J|] .(t once TliL-n; ark's for cumple, IH 

"i* Ut>rk , th ‘ lt 1 am on notilinear ptedjcunn - 

ii '^ i“i!. ' '^i " 1 ” n Llk ' ° ,lv siLi! ' , ra P t 'í«'i'K dependí upon thc wholc roü^ 

Wií Mur Yes ^ ’ lLI " ^ **' ^' :,C tran sfonnaí¡on is not ¿ simple íuncriorul 

comuüter ivüuI^ e .^ llLS,u,r ' nr iu>t tbe sores oflogic involved in ari anJti!3 lt - 1 | 

SS ? dí > u e ' St ' llt,alIy me * nl <»V loit-c mvLilwcJ in J 

Whllch r d * cl,actheshl " 

W[tNi-„. Quantíficatuin. "'troducCoa of t hc «ny. concepí. 


Prn N 
of val 


yt . .. . ^antahcarioEi. 

fn the lógica! sense 

. 

Piits' li mearn every. 







DIGITAL NOTlOHÍ INTHi Cf Kí RAL NiRVQUí SYSTEM 


h®l 


McCiame tí: Inuoductio n of prou oum L ¡. 

li^rt in: Eutioduction of pronoons m a sense. U there di trence oí chai nrder? 

MiCl lli üi ¡i . Na li is murii mure as ifyon shifted a pmblem. let lis say. from che cal- 
•. liLlis uf pmpGsiüons to the cálculos oí relatuMis oí that son — asid it is a 

ntpch ptalér sbiíí- 

Fusk: Mji> I .hk .l L|tit-iiion that folkiws that? h the re ,my 3 iglú or any understandmg 
us'buw ibc tntisition or tumsformation from discrcte tu contirmous takes place? Are 
che y (TrCTD uttcrtv oppcsed procedes? I he second question i*. i* it ronce iva ble tb-u 
ü-TgauiaiK whicta have liad a very prolongad evolulionary bintory have devdoped a 
rapacsR fot ímkmg that transÉorn Lición írom clise rete to continuólas chai wc are not 
yn cipalbk oí toncrptualizing m lañáis age? Tlut l> a very importan! poinc. I. get the 
inipresaon iliat w are dcaling wuh pmeesses that wc can ipproacb | firmi Lhc coiicept 
uí dbcretenes* oe the concept ai contmuuni and chai it depends opon che way we 
ph ra^L- Diir probtem which will appear to be more sigpnhcanc l wonder i i we have the 
ftitL SLiüacbrl as th.it pointed uut years jgo by Eddingtorl when he *aid that pbysics 
h 11-^ih ,i] n-n Mondav'fc Wednesday. and Friday and quantum un 1 ucwby, rhuistliy, 
ntfd Sjtundav. We are ntst confrontcd wull irreconatobly oppotftd viewpoints when vu 1 
TCjJtj'í' ihat [Iiltl 1 iré twu ways oí recordó ig evento svhieh exhibo boch di^.reiencss and 
coftti nuity. 

NkCuiLut.m í.et ns put iE ibis vvay: .is loiig a* thc probabihty oí a State bctwrcm our 
permitted sutes ó gre.it and lias to be taken mío .seco uní. wc ha ve sí di a davor oí the 
« anrinuoL* When the prababiliiy of the Zuisshcn staie m wem Of iieghgiblv. wc think 
ductiy Ln other ten ns. That is, S think, purely i matter oi practica bey. 

WiFShM: I think it k encirely a malter of praaieality vvhetbcr we ipprtiKimale a sitiui- 
tion wkkh neitbet iorre^pond^ lo ao absolute innnber ot iheoretical Itiinp^ tioi to .1 
cümplett cüDtjmiuiTi witb all che dcri^tiv'ts and extremes by dther rtieans 1 h.u .iriso 
Jl rfu time in iruthematics; il ^ che correct pmeedure and annihilatcs no theorse-v 
^stMRr You siinpK ¡11 svhiebeeTris eonvcnscíic. 

Bior.mw- We dots't tuve to settle dt.it question here.do we? 

WiüWtft: No, 


Fba.?ík; í hopc not . 

WihNF.a; | that che wbole bable of uur ihiitking ls lo ase che LOiit.nuous where 
r '!it is casíest and co use the di^crete vvhere thc discrece is die casiesr h>r t oí [ uul 
represént ^Intraeiioris chat do not completéis tic the siiuatiun as wv fice JC - c _- nL t lT3 ^ 
tlnt wc c^rmoc (Íli is tu t.rke the ñill eontplcídty ot thc world withont sinip 1 n .tcion o 
na-thück ]c is s¡ vuply loo complicatcd for us to gt-asji. 

Nimíint-Smitu: Isu't u eme oí ncunology tuday Chat thc 2 ® U€ i 1 ' Ji ^ LSIIIJl ^ 

mare má more pertinrnr and that wc really haw to rvesaniine the a or nonen 
the di or none? f , 

McCiJLLncH; A verv rniicb inore peculiar thing has happened: we h*ve begun to mm 
of t hc tiernas system in which a sufFicient number oí digital proles 
’impt'i.l s<> [h;it one can treat tliem as it diey r were eontinuouS- 

WlEífER: Yes. « 

Mrí niUKH: Mock contmoous; that woüld oceur. let us say. in ^ch a thmg as me 
^pinaí rtflfx, , 

’ HKSíiiM_S Mrm: Hnt ifyou go back to your neunm. 11 ^eems | to 3LK c . l 

'hotíkl' | broughl chis, up in the Ncrve Impulse t.onfcrrnce - *- ■» tnct 
w ^^or mw,, Wbcn 1 hroughc that up I gót a violcnt nMcf oev, w huh ^ ^ ^ 

1 «pected truui everybody presem. le w.is jh if l_ had su^ested ™ ( 

to me afterward thac ihe chaUenging oí the a!l or ntme wi 
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CYBFfiNETÜCS USO 


wOtfJd he quite importarle aboiu íetl vean Irnm nmv. | rhought thii as i inlaw^ 
cummem. Je Mttms to me dial rhc ccntcr üf mir pmbíeni ^ thr íact that we ajr basmg 
thc iieurun on the .a I ] or none, ^vlnle actual tv wc h4Vc oniy rrbbvdy jJJ íjtíkjoc. 

I m is.. i think 3 ¡i^cttcd to makc my pomt a niamem li was tbr Éhw an ^ 
devises whkh arr compon ng nut húitt whkh are continuo lis wkhout bdny anaJo- 
£ ous in [ílt ' 5cníLS [ÍI - JE fJic engincer asmiue* dial the p;im of thc problc ni are amlo 
£ OUK ’ ihc pares oí the machíne ,is wt‘|] as thc wholc oí thc machine bcíng juiínío^stls u 
the whdc oí the machine, [forte tries - and ir is vvorth whíle Joans - to ux bqw k 
oaie can endeavor to tmdersktnd thc ncrvcms syuau on thai huiMhat the iray in 
which yon would ha ve to do it I ihmk ihat parí ofour riiffiruhy is that wc hjvr b«ii 
osinip te mis ;is opposice whic h .ipparcriUv .irc mu |ngkal nppmiiCY We ose rhem cm]y 
hccansc they are in the propertics of thc t\vo. 

f K.\Nk. Vcúrs «igo Ncd H un tinglan tal te lí ahout thc continuum in tenmoíÉeden^ 
discrctc and concmuous. tí ave we drapped that concent betwcti decrete and ohm- 

UDltf? r 

Ptrrs: I dtm'x think u-e ha ve. It is the ven’ poirit.Thc nervous |Wm trats the eon 
0BUous "V averaging many t.frhe discretas. 

Fhaxk. A;, I suggested, thefc tiuv be i bicJogital pnxess whidi wecannot eonccptu- 
aIIIC “ ur P«Ki«-Jay ctmtepts ¿nd language, 

FttrMuNr-SMiTii < apilbfy Dow is runtinuout jnd che bcartbcat is mterminent: it 
itt-hmi rf" 1 t‘ l v - ptI * eL, j cxampJe right thcre.You e¿rinoi tjltc ¿nv painr Jiid decidí 
Jacy tíinv^cik'-s pb* 111 1 IV ' nEtTm * ,, ' ;n<: Y °f [ bv hcjrtbcjr ta the contintiity ofthetapil- 

bit ti,Jf ' S | * V , er ^' P' ímt f 'hüuid iikt to po bivlt to eye movcmenlsJ 

timtümiírv ,<l ’*■' lIl ' ,!TL[ f -iWit Mowjiig the tiñe curve in wliith the grade < 

, 1 “ KW,lse< a * rt «wccessive stvps.Thjt reaOy scmtt (o be nrmafk- 

•Jur rite orwiii 1 |" J 4 j r l 7 S J '* K frUt * ' n f ^ c best t;rjd.e uf faüawing of the sine ™ew 
d^ rt ^tgnul lindes showed where therc w,, cWontinuiry trZ ‘the step, 

diitintíijish rh ' 1 ^" ' l! l " ■ 1 ÍJn ^ it>llTCÍ ol'lit;!ir, the con|centnted are linip,if 

JitSrf li> ■' f; " r -«»'*» of pn.rtKC- (Hit uow I ».» ^ 

íbllow En the ( >n’ürnhl7 e ^ '* “ ^ ” 

Pt rrs: Always in the same places? 

quetndes are ¿e ^ ** ^ 

ÜX >vi ■’ d,m ^ “ : ™ h ss^sr¿sr ^"" 

-™: -—— - 
tKHi of a continuo.* eouation u,h,'l i on, P utcr «orlting witil a good appiwm"- 
cornal][s.TJicse wen* rh m, ia “ 1 coiwtant and did iiot suppiy ^ 

P'tts: Ti tose pouits in the fcj*' I,lftI ' VUk a bttCLT tlrtill K ** r of constante. 

the ™te in the same person tre ThZ ''T 11 ' 1 " 1 u Whfft ‘ fhc clun g«- ire [Ju ”' ak '-' ,l>,< 
tune to time, oí case to case? * f ^ e ^anic in tmmher, ordo thcy s'ary Eto™ 

ond period of record on a U f ICÍentI ^ 1 t,in nn! V sav r that over a 

oider ofappracimati™ . Jrct wdl senled to hsn tasL to J fiis 

ñf t ”»' 1 to sijt correcdom pér scomT Sm “° tíl,y R 'i H -titive ar r.ites that fall m thc ranp’ 
^ihnkm: Trapczold stj 

í5 ^Ppening. S ‘ mp!e ÍOntí<; ' 3nd 'o Ibith. I tliirik. thai will COiivey whji 







DIGITAL NOTÍONS IN THE CENTRAL NERVOU5 5TSTEM 


TiCBEft; I düiffc undersfcmd thc physicüd Mtii^tion. Does ihal wiy with thc vciocity oí 
[he target: 

Numen: I can tcll you thiv smocuh following morkms rb.it do a good copy job even 
with j 3 í.h L'fpracrice are not posible ;tí vcry high r ates of periodiciry. Half-cycle a sec 
r*nd was che sjH'ftl 3 l huse to do most ofthe work at herv. í got good copy. I can assurc 
ütiL ¿t fburcydcs per secónd [he wbole system hreaks up. 

Mabcjuis: k i nuId also be loo slovv 

Sibdud: It ccrntd, ! am su re, be too slovv for good foltowing motions. I have nol 
foundouthow dovv it couid be. 

Wie slr. I hk couid be usd'ul in detreting forged handwriting. 

Sfhíii u: Bélievc me, this ss une of ihose Incky accidenta vvhcre m getting hito an 
atpment and seeking to prove a ptunt I tcll on my ícei and \ve got perfeedy readable 
records very first tune I rried it But thc présame oí business ha> kept use from col- 
lectmg ruare Úun somethiilg over (wenty records on about ten or so individuáis. It is a 


prelimin.iic cxperiinenl vvhn li. fortúnateiy "or me, is quíte unanlhiguotis írotn 


the Mm. It k jus[ j fluke, if | you like. I ncidentaUy* ú ¡s a bit lace, but speaking of che E S1 1 
mechanimi wbicli Dr. Savage suggestüd. I have been gililty oí promulgados a theory 
yf color senátivity of cunes which requires a somewhat similar sort oí tbing Eo taku 
rl.ia 1 ¡n a neurologica] nec. If yon remeniber, in color visión for íiny subjtíctive psy- 
•■'hdu¡Tir.a] color thcrr is cffectíve inftnity of spectral distribución for caeh color. This is 
pexhaps not too lar atield Hrom wh-ii I b Pilis w.is rermrkixig of vañous^kítids ot niap- 
pbigwhexe you do not gei thc exact lopological equivalente bruanse fbr evrry poinc 
•i’n the psydmiógstal color st ;i!e there ís ,m mfinity of spei'cu. En ¿n atlerupt to t]] _ v:L i^"_ 
use ^jrne r^j'tonabie ncurological rTiecbauism íor color visión — some oí íIsl s ni 
ths\ v,i\] hr piibltshed for ihose oí yoLJ wbo have acceso to NKt. Arsut^i honres V 
Cumjiütiee pmceedinp - I med sume tbeory of didcccric rud .rnteimae. lo come out 
with. the jByeholügical color, it ueccswiry to guille cbjt so me su ch pmeess as Ur. 
S««Jge sLi^ested was taking place, perhaps in the bienal eonntrerions ikit r. . 
püLiited out exisied, as vvell ís the dírCct onc-tü-one connectíons. in or u U> exp mi 
liilm vnjon. E don"t know i fu ss of any use Eo ¡my of you, but ! liaw J ’ ll)Ul E l,st] 
tkíiu feeliisg hecausc [ escape aJl ofehk aigurnent by corividcring Eht*se m ^ 4 Z ,f 111 * 11 ^ 1 ." 
tu fet- priKpcrties nf ^ininir, to me. quite im.iginary tliing- fhete ure J■ ■ ■ l - Vh ' u V' 
chichi injy thtnk jbont what I knaw K and thcrefbre I tind no diftuirtLo it /‘ Ln , 131 
■'-pmcubi w;lv of thinküig aboiit what E know th.it works. Que ol thtm i* 
of them is amkigical. md í süddcnly realizc ibat I very 3 xr¿i ll V LlíitIi T ^ L 
■inother otic, the piobabilistic dsar I spoke about. ir [ can thmk ' L XHI * K 
^ucctíjísfiilly E k.ivc thc rest of you lo argüe about che essenMalncss o 1 ^ 
niKhanbms fur the imaginary. 

klLVJfK; I ¡tssunse that your ncw color thcory is based on investiga tío iih wifis 4 
ur.tu usl thc píychologicai cxptession T -hlin colors.^ 

^taotjD; Therr are an infinite nuniber oí spectra for eadi psychologiL .il loIk 
Kiüveü; You are not talking about rácufacc colote* that ss, the kissd oi cok 
seen when. a iurfacc rcflcctS' light ¡tu che presen ce oí ofher siirtaí,cs. 


■ <L.. ■ I L I I L 'L in ■ I- ■ fc-iiii. - 

^tkíhjd: This b úmpíy in thc coding. che ¡>sych o logicé expeneiuc oí,. íbr P 


E^hced souTce, 

^ ^ nf k : Have yon been fodowing tlie 


1 ^ Wíssaehu^tts I nsti tute of Techn ol< 
pitares in prinüng? | Much of rhe v*— --- 
thing. 






CY&EPtNETICS if|# 




IÍIÚ 


STHoi.rr>; \ he en ti re practica] systeiu ni ^prníving color Eo? ihc priittmg md cbTtng 
tracta the so-eaíied *rristinHiJu 5 * syttem, k h.iwd upon dic stitistia of bi-ge rrumben üí 
p copie ¡ti ti ktt rcsponscs to thest varúni* iprctra and w ,i purcly mcdunkit mfthrtd nf 
redjsiífying physieaUy meas u red spcctra iri tile color cquiYjJrnt with hu^v succra. 
Wii-.nlh: i here i *h .i pmhjblf dcvclopiiiental prublcm thai ¡s actually u>ed co sobe n 
Strouo: Modern photoradionictcn are computen thjt are ,t]l durnbieHgged 10 otí 
otic wíth che psycholugieaNy equivalen t color 

Ki ü vtü. rJcünc U. Judd, ,í t thc N-ii tonal Burean oí Suhdaids, fu* pciinted out th^L 
practically -di cxistijig color theonc* retar co film or apertura cotovs with j diii «sit- 
Toundtng hcid, but nol lo suríacc or ohject colois in ;¡n ijlumirticcd space [|udilD. R: 
Huc saturado n and tightiicss oí súrtate coIor wnh chromatic illumiiudonj Ü^f.Síí 
. Ji rrr_ n 3if 2 (144(1)]. Aecording to hím, u surfácc color raqui res at Icast u* vamtJo jp 
contrae to thc thrae variables of a film color (hue. satilnition. and brightims). 
Sriíniror Tliis is a purdy restrkied noiion of color. 


K) ú vch : Practically .iíl thc color* we encounter ¡ti uur cnvimntnent are, of emite, 
surtí ce colorí- ín general we do not go aromnl peepíng inlo boles or looking Jt tk 
tle^rsley or ¡nsprcring ohjects through Katzs «educüon serren. 

Wiener: This gocs further titán that. 

Sjjíoi.ij 1 bese things wilJ repon the analy zeá spectrd distribución and comen um 
nicceptable equivalen! color so tb;it rwo entircly diíFcrcnt spectra havilig thc «me 
«qiiMlcnt representalion will be psychol^cafly iridisringnishabie. 

*][ 1 * Lcts ^ ct h:íck tü wha( we Marrad with: ihe sme curves. Wh.it disrurk me 4 ti* 

¡r* ( 5L Un E ülll > -nid diere ,ire only huir or ^is m thc vy bole buuness, So thc 

SLI irn i irte rs H.omiderably fifum thc tangenE .¡t cverry point. Novv how in the bc^jnning 

V ' U1 pn, J cct wh(?Rt V° u and m tile n«« sccond, thc sccond? How can jno 
.H 11 n > "novi , ong tile gecant in tlic sino wivc ratber dftill along the tmgtntr 

H ™ 1: 1 I ' 111 0|l] > ^ sure Y** » Hon'í tilínk thc eve does anydiing of rhe snrtAt 

hen , ;' rit ?l ri - ü ™ ' j '* nCW f >ositlon in tilis P*™ble mw of positions. I drew a hump 
Í L " m r lth [lmc K dravvn :i ] oí]lí this way and Lúe ni niotion .sdrawn ver. tc.dk 
m i rs: Th.it js whai I supposed. J 

finA ]r ,, L ' t nio1hVs . ro ' l J3L ' W and stops in the first Jttcmpf to sobv. Ir 

tion t f u _ f>0§ítl ” T1 An ^ lllove ^ *«> -molbtrr posición, Jt o Mili a wrong r irtl " 

Ecm 7T , faí m ™ ents - Irc -^e,ue]y fiist.Thc eye is a v.stly ovcrpcwercd^ 

y ““ "*« i“ "imú. i. a»c^ .b.. «* 

” dl ■«üfc. " p * 

chance of hchavior'Vo i-''-^ íei lfS su t ' ai! lht ' P^.it where thert lm 

chingos the velocstv l tÍH ‘ wlocity, knows whcrr i! ts ? .itmí 

with a constant Imv ^ 3C Lí " b r<3| n^ to ptoceed tbr thc next period ot tnti : ' 

* l " 151 ihc wi “ i,y «íi^*r» 

Sihoud; It ,ípredi Ct. ve cydc. 

I J i ti sr W Kic h a ppan>ndy - 

nícting snooothly 

PiT rs: It ú very difi.cL.it i„ tl .|] , t 
evw Lhaiíges atu1 hecause vin. in~~.iT J bou L thc j i lee hanism, because notluíg 

h-Lve no idea on what infonn Y U .v' sint ‘ %vivc Nodimg ever changó s¿> 
fir back.sincc the sbie wive WK ' H re aeHi 11 cni -dd rdy upon informadím óom wi) 

2 ,(img on líor a long time or simple rclying on irLkr- 


1 COmt hi discontimiüusly hut the thing actáng b 
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laatiun m thc Iíl\l coupk oí cydes, nr pos&ibJy <m Information in the iast úxth of the 
secón d. 

Sthüuij: Those ¿re thc things S want to Éirid ont. 

WíE.Nbi: [ have encounEcied pffciídy t ha^ in conncctíoii: with prcdiction. Yon may 
have .nip:Lr;LCn> which woHw well on ilie sme curve but is going to show indecisión 
hrni n enmef to thc ingle I tharik tliis should be studird. 

ÜTROUD; í can grve yon a littlc Information iboUt how long a simple sinusoidal 
niürion h.i< to gu on befóte thc eye gets good h sin t e ! happeued 10 tiave daca on thc 
eye haiid l ni. Ln l which w.c, obtened eWwherc LJndcr these rimiinstances* it yon 
have mure iban onc cytlc of [íarmonifs [he a ver a ge subject will (|uu:kly enough gct 
xtr, exccllcnt jpprcmniation of this in one or two preceding cyclev 
Biwiow: Whar son of srreen persistrnce are you usáng on this? 

Mnut-i). 1 wis iising the I 1, which is a vca~y short one, and I plan on using a 1 5 to 
iL-movc any hmx doubt that diere is any possiblc pcrsistence .u aJI. 

[ k mv: IfiE opérate* .is a linear prrdktion on that long-ome base with tlungs nioving 
m ¿n irregular way, it js going to do v£ry h:tdly. | 

blRoLTj; Yole have m remeinbéf chai thc third step comen m and bcgrrts to introduce 
«cele radon. 


i rrs; One nr rwn cyclcs? Yon say that is enough to do it-That would be approxi- 
nuiely j «xth or half a secón d? 

Svbouii: Yon are ¿skiug me about thingb I have not measured tnysclf. 

* J i 11 v What h thc nrder of magnitiidc? 

Snouii: ihc ordeí of iiijgiiim.de of 2tí moments. somethiug hice that, tbr a good 
quick eyr. 

l J [tis: J'hjr i\ about two seco ruis 

Sho-utí- ] jisi guessing írom anóther teflow’s data uiing ajiother circuir 

l J 3ti^: ] wanted the order of magnítude; linear prcdU tlon jccing on a twn-secomi 

atinábase would be very had for thc eye in genera]. 


LiCKrmtR; Not afFected túne base. 

Stísíud:. ít ha-i heeo Owwn in nther teso that once »iel> .1 wlutiun breáis dowri. n 
'■'«i not brea iWn slowly. It lnwks down suddenly. Fot instanee, if you are 'i ^kirig 
thintc manunlly, al¡ of .1 sudden the diap introduces a siep fonction, yon makc the 
llC! ít predictinn„ and then your wholc Systran ol predietioTls oí je Ltdernuon a T] 

1f y bitab up and you start oiT again more or tc^ v\ ith thc simple posttion an an 
-tttrmpt to gct the fbHuwing motion. 

5 'JTts; Wbt hjppens if thc frequeney drifis so dowly that ii doo not break up. 
ktMHro: These are tlnrgs I hope ro tind out more abnut. Remeniber. I «id :,fí 
pfdiminary expcriiuents an which í fe]l on niy feet. 

Teuseb: You know of Rademakcrs and ter \inA\ work on nyswgmus? |Rademiker t 
].. and ttr [jf.i.ilt, |. W. (k. On rlie neutral mech.miím of some opnt reaituii.. 
^.71, 4X (194*1)1 rhey had .» rabbit look with onc eye « a mavmg dnim wi 
ind white stnpes/The eve that was looking Jt the str.ped drun, was 
^■Hye movements wcte recorded Ftom the óther eye, which w» free 10 

compJítely coveted by m e^hdLThe eowred eyc moved m the *-“™ u,r ^" 

,l ' l ' le 'Srii'L's, ■svfiLi h wr-re mtaied at constan t vtlocity aroüiid ( ie r -i 1 11 ■ ■ c '' 

C Y I? foDowed, L'iTn though it didn’t know how sscll it followe , it LOU 11 .l u * c 
^'TfS: fh< first eyt is iminobiiiied -. | . . 

TtLBEi: The fina eye is completely immobiliíed.The «irprising ihinj! T ¡' ' 

lili does fyllow with du- eye that geit no light-The oá« eyc can SI L lL 
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can't mcFVc. Kadernaker jnd ter Braak havr shown CArbcr thn animáis ljji pet nywag- 
mus vvhcn .1 dngle hght mw ¡M .» (ou.ll y dark roo ti 3. That, too, dore not hf intei üut 
( heorítv of kitlowi ng movements and ny^EAgjíHls HüU wr. m tlm case ofthe rabb-ic in 
whidi o í i L," eyr wjs eovered* chai covered ew moved much t.c-ter iban iinder nonnd 
eonditioEis.Thcy sute thal ií moved about sjxtecn niíie* Ij%clt chan the srripc-s which. 
wcre roía ring ai constan t angular velocity.Thew wj\ foUowing withoui cracking. with- 
ülj[ knmvledge ofwhethtíf yo o svere oí a t Kc 1 argel or tsoc, 1 >lic evidmdy wiih conskleT- 
ibk overshooung. Sull. you Eiuist ¿¿sume sume central mechamsnl for such opfÉiks.- 
rtetic respondes independen! oí any ¿pccitif feedfaaek, I thüik such mcchammi daould 
rmnifet itseli in ocher tracEmig situ Abolís, cven in che htiman. I'etj bcdiefed by thé fact 
tluc you did noi get any other ose il Litio ns chan fhe one you described., 

St»ouo: TIijc is one of (hese chinga I 2111 very mueh niiercsted in domg- 1 waflt 
presentH for example» .1 ptuhlcm* watch ¡c bccome a coinpletdy solved pmüctrw prob- 
km, change thc probkm, and watch thc bncakup oí’ tbe oíd sdntiocu We ¿ir voy 
nmch ii itere sttrd sn in trícate detai h They have miplú m eioe ls which 1 .im iwt ¿i liberty 
to diseus-s. Relieve me, uv wr|E work rbb thmg to the very bosic hefcre we ,ír* dumigh 
with h. 

McCuLLOtai- Ur, Cícrard.will yon suhijuaHzt briefly? 

Savágií: I hen we gn backwstrd. 

Pkank: Leí lis continué, 

McC.ui 1 f'Jt H: Are yon sure quesrions won |, t come up .igamr I think Von FociWei 
mip]3t Iske to quantize nemius ictivity at tbe level of the rJcctron, che baste physical 
]eve]. J knovv I should like to quamízc at che lt vcl of neurons. I know Stnnid hd tú 
quanu^e it at (he level of che moment, scmiethiEig ofthe oider of a second in i^nlcr & 
maitl] o lie dati, We att next going to e.u klc >peech eftineni-y, We anr going co begm 
svstl] LickJíder, and I am gt>ing to jsk you to shmv hijii tbe same coujtcsy that yon 
^htiwed cti Ralph (»erard. Let us allm\- him tn pnoceed withüUf txcept íbt 

questions oí platn understanding. 












THE MANNER IN WHICH AND EXTENT TO 
WHICH SPEECH CAN BE DISTORTED AND 
REMAIN JNTELLIG1BLE 

J. C. R. LICKLIDEK 
Hiimmi UmvtTtity 


[ mu ir Lji Sak.tr tía blickhoard. ¡íntern ¡dides, and perriussion lo walk anmnd a littlc bit, 
bcímjhc ni grt sragnjuit if t stand in one place too lorig, 
rhc discusión this inotiiing matees ir almost unnecessarv tn say whar í have to say 
!.¡ns jí’íti-nnmi. miht niv K'iiijrk'i vvtll be directed toward thc poínt that - cveti on ihe 
nther microscopic Icvcl on which I want to tumi de r it - speech i* highly redundanL 
Y™ nn talk a loiig time imd say very ¡míe. 

1 shüu¡d prefer to consider thc pvoblem of speech comniunicatacm on a single ¡eyel. 
It wlU be nettaury» however* tinte 1 atu interested iti cfFeets oí naise and distortion 
whifh ,mt on une levcl) upon intrlligtbility [which is on .iimthcr Icvcl). lo consider 
thc ptxibkm on two diffcnínt levéis. Noite i* rnost Otfily thought oí as sume son ni a 
fiwvctión oí rime or of ¡requerí ¿y Pisíorrion is most cisíly thonght oi ,is a defbrmution 
t funedon ofdme or oí írcqncncy, In desmbmg noise and distorsión, ibcrefbrc. we 
wilirk with fu licitan» oí time and írequeney, In onler to dbciiss intelügibility, on 
rta other hmd, ¡i will he nece^saiy tu wo rk with detnents: phoncincs. sy tía hit í h 
^irds, or setuences. Thereforc wc >hnd.l have m engage in cin esercise in shurding b.uk 
¡lid íorth between the Icvcl of fundtatis and tho Icvcl of ciernen ts, 

To facilitar t our gtntag together on rhe kinds of nube and distorsión ] w.mi co ta 
*™t,lct lis set up a simple para di «3 n. Lct us write IÍN fot thc speech wavc^i témpora 
■'"^Íicnt or simple of someones npecih, say die pressurc variation in the air at t c en 
óf th,% pitee of challi oí al tbc tace oí'chat nikrophoíie over tbcre Of toarse, h< a very 
ítraipbcsted fuÉia.on of tinte f, | bul we can think of ir easiSy enough, and we can 
^henunu ic jnd represent it hv a jiggly line hkr chis- ] Figure 2| 

We du* use ffl n sbort for tile speech wave form- Or s akcrnativdy. we sh»U use 
Foinier tramform which wdl be »orr convcment when wc u.mr to 

petate in rhe domain of firequeney (0. |Thc Cótnplece spcctrum F[ü)y gne^ i c jmp 
and pha.se anglcs oí al I the símisoirial componen rs ¡oro which ir *F ec<: 1 WJ,VÍ 
'■Tin c ni analyzed, and therefotc represctits the sanie tluup M 
Ift -«id¡non to í,T, .muI i-m., it will be conv.picm to tlimk oían arbiirary miu-' 
d°n ^'ííj 1 , ddíTcrcrt frani /fíj. and thc FmiricT tranrfonii <■ ¡(<$) lir v -' 1 1 01 ' [ ls ri! 
M!lt *d by ,,nd C«ü). liv SBuming i-.iriLim forrn-. for chcse tuni-iKinv r 

Through the j^mut of noists.Whcn wé mquin- about cfictt*> T i” lse ' l H' 1[ • 

^ simply »k¡ng for a compartan ofa hwvtrs «acnons tvjitl 
W+gfQ. or, whít h thc s.imt tliing. to Ffn)/, t.id Fjtoj ^.uperposed upt«i í- W- ^ 

In otdser to h.indlt' distortion, we .uld m our nontion by jntn^ i 

ífr^toT Jj, which docs whatever we it lo do to what^xf w«- ™t ro o pt r,.to 

i-iport ^urutig again wich onrjffJ and F’fíoy. w r c can write: 

'f\h(U\ F[h(tn )J 

' nist the Jonuin ofihe distoíttom in which wy sha» be 

taíft th -*t dktoit thc tinte scale Fot examplr, P^V a re ^ ort ’ Ié1í , _ 

is then nmply a constan! mnltiplier trf r. Wc might pbv dic 
pbyback machine that introduces iwow« or *íiütter.* Or wc nug ir p A . 
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u.iui. rbcstí d rotor (iom q\ the umc sea le are represcnted by /[frfí^J vi-lili simple intfí- 

pretarions of 4 ln h[f(i't\ \vc dístme the lime funcüon matead of thc time sede- I* 1 
/ | rjtoj| and /pJFrtüJJ \vc opennc lipón the frequeney icale diul opon che ñ^utnq 
yiu t[on, ffspL'ctívt'ly. I lien? are oí courter mhnicdy m.iny posible operMiom-^é-bilí 
brierty' ^ ^ ^ ** J1uin? inl ™stiiig enes. and even cEio.se we tan esamUit onLy 


i * '^tcppdxí that we bave decidid upon n noise or ;i distortlúii and wc waflt íú 
o rEI IZI . 3C ¡ tS t ^ cct ll T lon ^^"Jligjbility, Yon are prohahly alJ at Icast &ttmewhat fkniliJ 1 
I i ! ,l,ru L | L K ¿ n l¡] i3l ^l]igibility reves, ít yon ,ite not H íes ]tnniaien.il H rbey are HdfLi»- 
Simp . <m could eotint die number oí tepemums n tafees co lí^c a WBÍfP 
determine Ikjw Jnngic takes lo transmit a cernía m^ x 
eoiintrv m 3Ü13 " m in 1 1C ^ rCilt ^jority nf intelligibiLity tests al any rite in dii* 
Euve rhe rw' Sí r P ^ (¿l} 1;LVí: J u]kiT rt,J,d s yllabEes. %vords, or sentencies to a tender, ^ 
p™ j 721”** fT wh:it ht ^ ú Ar the test i 5 over,find °u( wh# 

spt>T]C j u r¡ t h i.■. 1 UL ; T ' L ' 1 Jr Wtrrtt Vvcre written down corrertly (d»t ls. 

r'wVni n ürd \ 011 ^ ^-Tbat pe-venta»- is cdtí ,p,r ce* ^ 

Wlll |. iri■ ¡ («r ime]l,g,h,lit>-).- The nb&X* 

: cenuEL‘ nt'rlK- «vIlaKI ' ' X> Jrí ta,r ^>' wt:JI "’oiki'il mu. It’you knov.' wíiai F^’ 

P"™“S= »rw.„* ” ™.'° * c *“ 

(*oúS''¿‘„r :'\ r " U , C<> " dUCt ,ht ' tc,< w «h a nimibcr nf Lilktrs JM<± Bwne» 

[ 6i ¡ aiimine}.The mt-ju c r 3ll,ni ^ 0r - bt-cjuse tbe test is exptnsive and ume^on- 
ligibility. iar| individual peprentages is your mcasuierf 111 ® " 

detririicíita] to L ^ h '! hl;lt ^ n ui&e<¡ thac have been sfiidird. tbc mt 1 ^ 

people h all tjlkinit 1 -Lüehin ^ V^' lhe b ’ lt>t>Jt ' oí 3 number, say six or diiht, of Lít]iLT 

■ ® ^ shot iH^E At once !r h somewhac importanl dial m 


á 




















5 PEECH DISTOAT I QN AMO INTíLUSIIIUTT 


IOS 


W huplmfcg mi shuuniig .1% well us ralking. I Ilu l* onr. Seeond, ratiduni notar (Huctu 
¡ñon noisc) ■ ' it h.Ls h j .L its Hpcvtntm tnltmil tu restmibls: the spcctrum ofspecch. And 
íhini what yon gct it yem appk random noisc co ,1 vibrator h a Soiiüvox (one of those 
úmp they Uve tu make musical Instruments cilk in ihc commerciais yon hear on che 
rtiiiui¡, \iM thc vibra tur tti vL>nf sin muí, siHíve your Sips and tongue a Licclc. and then 
impliíy the wund ih.it comes oul of yolir niouth/T'his ihitd tíotve is very much like a 
w hispen buc it lias the advantage (ií yon are earctul ttever cndrcly do fióse your lips) oí 
norhmtigany £ips in u. 

3 he iioísl's that are least detrimento] lo íntdügifrility are aJmost cntirely nondecri- 
:ánuiLmi oE" 4 ,1Hií 1 cycles, for cx.implc, can he mude so incensé Chat you furi- 
ntrt btHf lutc-mug en ti, yet it wi 3 l not nutriere wsth the undentLinding ot oven fairly 
■> A ’pccch So, vvhen wc examine the rfleeLs of noisc upon intelligifaility, we must 
klh'p m miruj what son of noise it that wc are working with. 

7 lie hiurrite noisc in the experimental laboraiory is. wkle-band,, contimlous random 
n^isc. It is I i k o che noisc oí Brnwuian nuil ion F like the tu úse inherent in .1 resístante, 
hm ni pnedee it is usu.illy den ved ímm che Hm itiarions lU l urnent in u ga* ttibe. This 
dliLsl- m umforni .uid í-uncínitous hotli in time and in trequeney, i líese charaoerisEks 
■unpliry the interpreta tío n kits eífeets. h soqnds like ^s-sh-hh-hh-hh.* 

Ifwrr íidd tosieiher sume üp«ch t //^ and soine noisc, nft), and niea^urí the intdligl- 
bítiiy nt ,'irj + rr fti, wc: fmd that the result dependí niost critieally 11 pon the intcnsiry oí 
the íprctli reía ti ve to the intcnsiry ni che noisc. That (over ,1 wsde r.inge ot intemittes) 
t is [he mtio of che spceeh intcnsitv to the noisc mtensity and nofc che absoluce valué ot 
■-íther Ls 1 simple but in my opmion very ímportam faet !t rneans that tlie lístener 
identifcs the M>nnds of speech on the basis of charat teristics th.it rcmaín invariunc 
■i^pitr 1 wide variations of average mtensity Thitjk how much wider our vocabulary ot 
■-■pftxh süutlds woiild he ¡í pah* ,tt orte intensity leve! meant something díÉTercnt ftom 
■ik j látele louder. Oti the other hand, fliink liow eonhising it would be u che tnean- 
■ng chatkged abrupdy whcficver ihe acouslkí of the inoin or che loeation of the td-ker 
tbnged slighdy. | 

uh [] 1 l 1 speL'L’h jnd niEidom noisc at che same intensity lew I, thi> leve! be mu, ine.i- 
^red m the írL-tjüenrv hand 0 to 5,1 w.Kl eveles per scomd. we gec ab»ut 5<J per crin 
articulatiuTi.Varyifig the speeeh-to -noisc ratio, wc hnd that íntclligibility changa 
■n Lipprnxini.iU'Sy the way shown bv tliis curve: | Figure 3] 

The asrvc dopeí abotit fopr words per decibel in the middle of the rangi- .isul tuih 
J littlc ac the luwtT end and quite a Un at the upper end. Now, ti wc Ilx upan a 
^cteh-iuHioive ratio and | viry the levcls ofthe speech and noisc íiinultimeouíly we 
-Wd that irutdHgibility’ vicies like thiv fFigure 4 ] 
rhe brojd phteau covera the rmge in svhidi only the rafio tkÉ ^iga^d t ,J nih,s ^ L * 
■mportant. ífthr speech gets too wrik,sonie of the speech sounds he./mne iriaudihle. 
b the speech gees too intense, the hsreners cither t or w'íin t lisnu ( 1 |1] 
bigí- measurt the íatier), 

So much for a rough m,tp of the relations betweeu intdügihihty and the intemitirs 
"Speech jihJ random noise.Wc cari now generalice a bit by bringing ,J >M t it 1 Il [L J 
no " H ^ di je are not uniforni in trequeney (itorses we can produce \ pjssmg 
nti]^ thmugh various írequeiHy-selecdve networks), and we -Lan uncov^r s<inu _ 11 b 
* >l - inore fundimenMl about the listener’s reaction to speech m t i^ presenil o n _ 
The Gifiiest wiv 10 do these things is 10 describe a pn>cedune fi }t lontp'UtLng . tí- |r Jv 
B¡ b ^cy of specch in the piscnce of noise. The P^ccdun- ts b.i^d <m s»™pl f V' n S 
^ii 3 inpriÉ>ns h oí course T bnt it works taihcr welh And, to the exECllt 1 kl u ■ '' í ' 
rett tesults. it dispbys in congenienE form sonie s>t die fuñe nona h- 1,1 r ^ : LE 
s P e «h pcrception. 
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PER CENT WORD AHTICULATION 




CYBFftNETiC* I MC 



S/N ÍN OECIBELS 

r n.i m ’A'tird .iriiLiibinjii fur ijieivli liejrd in ih,- presente of ikmsí, pNittcJ ¿s u 
tunen™ af hjir sperdi-iíi-TimiL- ntio in Jenbeli Tlsr jverjjje sfcci-Ji trvd *-a*ltrU 
Li.mi.mi 1C J.ppnwiinspely ‘Xl dh iv ■ ■ ih hp 2 m,embaí [Mtftm. t¡. A j,n<f I m:ieií1iH- 
,[.t R,J Aan,, Sor. Am„ 22 , 167. % 9 (tMOJ]. Gí, [f <üI «knmvinlHmeut i* 

,n l!¡í jLSurn.d hH the Ai'piíích^I Sodtffy of America farthrir ptrmiviioti B 
ii prailL>i;e diu picure. 
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The baste ússuinpdtJt] oí thc procedure ti that the re exkts an índex, ;m índex of 
.imculnttíwi o r ifitflüpibiliw, tbjii í.jj bearx . i simple rehuían to sy Hable, word, or i - 

cence mteitigribili C\ .mú \ th} is .=¡ linear sutil of a ntimber ni parís, e.ich of whith is l¿ 4| 
di pendí nt upan the spcech-ta-naisc rada in j narmw infcrv.il nt tbe trequeney sai le, 

I ^tull soy no inore about {d} chan ih at the relación betwcen the índex ¿md h say, sylkble 
idifiBijpbility i"- suppnxcd tn be of (he .ni te general son as che reí .ilion betwcen sythible 
mi I 'rvonl or brtwccn word and teniente irudligibilky. If yon know anc + yon tan look 
op the odier Ln cables or curves based on tmpirkal observadems. Part (h) of the ba*ic 
.Kiumjrtinn* on [lie odier hanJ, deserves somc eomrtlent. El you examine thc auditory 
System ni .my detall at jlí, yon are iinpressed by its intricacy and by cite nontincaríty ol 
ich líMTtjHjnents [f you examine specth * arefiilly. yon are convinced that inteUigibility 
í Jiried by pattems or relaciona in which vanous pares of thc speccrum are interde- 
roi.km.Thew fjch make u mconccivable that the ansumption ni linear combinad nn 
••t coiiLTÍbutions tmm rurmw freqúetiey bands tan be eorrett in detai I. 3 he computa - 
' * mí pnnreduic ts only Mjpposcd, htrtvcver, tu yidd resides that are appmximaccly cor- 
irct m a kmg-mn *Lati&tical scusc It is with ibat fací in msnd that paré (b) oí thc 
.iviLmiprion daoulti be mierprcted. 

Lee us sketch miighly ihat pan of variación of ffinJ that describes thc discribiirion of 
^peech poi 4 x:r in trcqncntv, This U -SitiaJ, thc pemer spectrnni of thc spttvh. On the 
same ploí let us indita ce X.'tuj, the powcf spectruni oí'the iioist. h will simpLify n vic¬ 
ian cu iwi,imc wLthout disciission that both rSic ■specch and the noise have tontínoiis| - | 
’iprarj.and ro define -S and N m te mis of power per óyele, u 1 ., power in a fiequeney 
Inmí 1 tps widc, centered ai tu/2fl i pv Now the esscnce ot the computadoivú prote- 
■íutl' is that the articulación índex / is propornon-il to the integral of che |oj>arirhm oí 
H-'A cver a dülürtid frequeney scule. It will be neccssaty to say soinctbiug abont 
ro^cncdCiEas on the tan ge iif S .V and abone che na cure of che dístortion of che fre- 
queney stile, hm the tnain idea is. as the koc senteuce saitl, to add np contributitím 
píoportiunal to the ratio oí spceeh to noise in each oí a number oí narro\v tVequrrtcy 
bnidí. 

Mikmg thc spoídi more than 1,000 times as .ts thc noise in .my nariow' fre- 

¿and adds little csr nochmg to inielligibdity,. so vve set as an a ]trar> 

itpperlinnt kir .S .V. Ifthe ípeech is weaker than the noise. in m> narrow trequeney 
^tui.it eontributes essmtijlly nothin^ to inteUigibility, vn we set unity as an arbitrare 
Ims'er lirriii inr S/N. Furthcrmorc we niust rescriet che absoluto valué oí A b\ niiposm^ 

1J] tippcr limit be\\ind which the auditory mechanisni would be ovcrloa e<. , am ju 
'isusl | restrirt úw .thvnLuit* valué of .V by intmJudng a w«k ñctional noise to piay 
the mlc of thc alwulute threshold of heaniig-The basie funcaon, thcn H is A ■ ■ 
thc primes indícate that wr have made the nceessary restrietious ¡n range. . ■ Ji 
5hmvn as a dotted line in che prcceding íigure. 
flv verv low trcquesicies and che verv higb fcquencies are unimport.mt or m t 

b-hilm .freq^nLLtívbecsveen UK)0 ami 2.500 cps dn a di.proponionace mioxmi olje 

e! Qirrying imelligibility Differcrifes in importante oE thc v.¡r mus par.s o ri- 
■rcqueriL y sculc ,ire iskcit uito attounl by distortíng tlie sede before iiuegríiting - ■ ■ 

1 he di^tortion c.in he representtd by It is .1 bighly rcmark-i > i jcc.ot so ' 
a tiLtmhcr ofworkers m thc freíd of specdi and hearing, that very tiearly tJitv - ^ 

: hnaíon ¡ippearsi in íiiur dilfcrenT conttXLs: p'(u>) - dp/dv) c u mquir .u 

for intelligibility oí each elemeritary interval of tlu fc tiequeney st. c H n ^ ] ro F l> ' , 
the jList audible mctCiucnt in the frrqnency oí a puré tone: if is ^pnciportson^ 
mkrv ^ offrcquency over w hich nmdoni noise is eífective in nuNking * pi L ' F 
is pmporcional tü thc subjctdve pitch s>f a sinnsoid oi angu ar ^ L \ lH [IL 
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demly, pfwJ is .i reríection of ^oirtething hasie ir] the Scquercy-ittolving nrcduntsna ni 
thc audito ry syscem 
The artituhtion índex, Elien, is. 


■ "í - )/A 54 ip ) }dp H 

where i* is che constant t¡ i-it makcs A - 1 wlitn thc sigauJ-tD-oaise ratio is jlu'ivs at 
Itusi I ,ÍK.M> S oj 3M dl>, 

lilis íormiilación ecIIs. us a. nurnher oí" rhings aboui die percepción ofspeeth. Ee m- 
tüipüratt's thc tiict r ujujn whit'h we ha ve reiiurked, chal it ls tlic rali o oí spewh linea- 
^ tu nois-e intcnsity, me^turcd m j narmw Ibequeucy batid, (Jui l\ the importóle 
qLnijtity. Jt says thac l!i.je ijujndry malees Ltvch rdt actoiding to j |apithmk L rul^kl 
]L teíls lis [li.it the etintributions oí variou* frcquciicy tumis to cwcr-ali ii]td%ibfe ¿re 
wciyiiied in j vv;iy tJs.ir is govrrned by thc iñequemy-sdtícrivc duracccnnic oftheau- 
ditory system. Ir is nutesvorthy clut characteristic* oí the audihiry rnedutmm .íppe jr w- 
h-c much more important thjíi thorte of thc h stpla] m determimng the wci^hting. 
ir will be or i]itérese to mim oí yau lo rióle the paraBel bctween the Eomiub ínr 
m articulación Índex and thc formula fot | anioum nt informaban. 


I*?] 


H = I I TlogT,[(S + V)/ N j. 

k is posible úm the Índex fomiuJation ituv he miproved by subítitmmg S4A r forS 
£!^V d ™' ,í,r ! he ínfof catión formula) and dispeiaing with the resüictifln ihar 
■ s ■■■ n iust m>r íidl bclow imity ín any cvcnt, the pjr.dJd is sufficicntly good [o su fr 
j’ L st i ],it t ie listctit-r is indeed reccivnig informa non ivhrn he irndeRtaiidi specch. 
l l 1 v f ■ fc - 1VL " ont ' H UC!¿[io n aboiit the pitch-fo-quenc v rd.mori h dui vucli that n Jr- 
tht hll & b «finiemk very significando jt the extremes? 

Lií klujek: lt óhtotxs ihcm consideraba With restn-ct En frequenev, rhe pitch sede P 
ncíther bnea ^ nor Jog.it ithimr; it js haltV.y betvveen. 

1 J i r is; H tivvevcr, from fiie li i lea r - 


--- , 1-M. way m.m tne linear to thc logariihmic. 

J i n k: In thc range rhat is importarit? 

Ll ( ' K L j mu: Vc ^ ín i m I i H > c y des c o 4 .Oí m , 

Wii:n:j., í: What does hdfeay mean? X plus S over N? 

" n k ^ M irheinaficiam are iJways domg íbai: taking me up tm inexacr ^ 
oí" rhn« fipnM L1J L |^' lt ^hiJlí be abone halftvay hetween. I can quole yon tlu j tEiminafc 
llt ¿¿ xvhi : h ^ >ntriburt tqually to intcllí^ibiliry; orbettff^hich aie 

ftí'ni IfiO 11( ,u, ’ V <aJ1 H ‘ c * ,ow ' nuny peí eam. ñrt. np 60 M« «polh* 

I,'»;. ! C f" “ 60 UH,. 1JI6.1 !, 6.4216. 1.426"» 

IC* cite best ¿vailiblt / f 0l " S Up ^lu^ncy.T'heMí baíltfe arr rqiully widt.accp^ní 

«wíís; ¡s ******* pi,L " -«*-• ,h " —»* 

' 6 il- quindlv i(>!" " ' h '“ k ,null 'P tiei llir-S H» .V 6 » 6 r .V :iíU * 1 

behavior ofluieanlitv J ' ,' k ' rt '4 ll ^ c y, and so expresses the diflcren^ from ^ 

f oin *í to rhí ™ nijde hv thatHeíeit,flS 

think,i ñor si, a r !_-, k, ,h^ !‘ Ü(l11, 1,42(1 ’ ’/ Hl ' 2 ' 45G » 3 . 10 f>. 5 vl«’- [ 

tson is aoudilv iiucjr wirl I'" 1 KJi ' 3L ^ rctt y íar ahout 9 h 0G0 rycIts.The 
li!...™ 7 ¿ s “ J ,! , »Pt.loBarilfimii i, 6 . 6(1 fp. I 

. «o 6 «.(v/; ; u d „ OI „ wh „ w _ u 
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Tlús, chai. jEiVi'S j rough orienta tion ctmccTning e fice Es of íioise ibat is contimious 
berth jji tune and m ítequeney, Periiaps I sbould not say ■■continuo lis* betbre so many 
rtuihetiiaücsam: it appejrs to be dangenni) say ihat a random fhnction is continu- 
i i,- 'Pili-., here, urys thai randorn neme ih eocinnuon*,, .iLI right^hut not differentiable.) 
Auyway. i he muse wv have been taíking aboul *c(wtrü* fairly uniformly both ira lime 
iiii in trcquoiry ! el m. ser wliat happens when the rume is not eontinuous in lime. 

llfwe mtenupc .1 no i se. ihal i'-. Eiirn le on and otf inteTmitiendy t we can introduce 
témpora] gaps. The possibility tben exasis. thai wc can hcai matches of speccb in the 
¡«cerval* when ihctt is no tiossc, Let me for yon, he re, j gr^ph: 



FREGUE NCY Of IWTEARUPTJÜM 

l ica.ii 5. The maáeJítilgQrcontmuwMiapecch by ¡islerrUpitd noi^. Wurd uriiculatiím u 
pliHit d n^urts* tbf Itirquíney oí inniTupíkHi OÍ tlic ihmm-. s*iíh i^l- -[o-ncn« riCK '* 

^ the jUTimfitr Nora-tniic it:lí ibón. U t |Mim i- . < ■. A . - in d I 11 Ki.n^v. J 1 
jt¿faN* 3oc v4fli., 22, Fíe i í*9SWb f Srjíeíii] jcknflwletlemimi u iotlw 
jci.i i r.il Ihiihc AroiMicil Sfitirty of America rbr clu-ir ptrniiBicin m reproduce tfm «Rure 


The nrdiiute 3 .S vi<*d ititefügihUity.Th* ibsrissa is the frequtíney of interrupímn. I >?c u> 
ínanijiw lint tbr <urve fcr S/ 4 V = ■ 1K db- {In tliis notadon thc mienstty ol til* ’s 
the imensitv measured witb the noistr turntil on sieadiU 1 -) Wlt 1 a S P“ C L 'j 1 

Quise ritió nf 15 db ¡mwurd in ihe frequcíKy batid (i m rp s )> in whit'h tlic 

“rise is somelhing less thaxi 1Ü0 times as intense as the speceh, yóu «.Lin unl l rstain gisi 
■iboL?t no thinp¡ when the noisc is aJi thtí time. When ii is on ia f « k tlintr ,l|ll _ 1 
Wíth* bme, II has wave form like this [Figure 6| and fhe average ititcnstiy ot he 
mterrupted mnse is oidy nne-half tbe average intensity of the no^e be on m crrtij 
tino. The longtime average .peech to-noise ratio is therefore 15db. TI che whrrrup- 
tio ^ Liccur jt j ver. high fteqnency, ihe incemipted noi^e sount s jusi E _^ J ^ 
s coririniions noisc oftbcsameírttet®é mtertdty, and we find t a. ■ ^ - 

ity senn: U abom whac we should expect vviih sieady notse and a spccc -to nc c 
tó-lh dh: practifally no words are heard. . 4 Ak __„ 

fhr gfjph Aowit what h^ppem wlten th* fi**ucnqf of intftruption i* ™d. J 

|,in or 200 imemiptioni pft secoud,tlie noisc m»l(' s Pf eth / th ( V r .4011 ücc- 
rantinuoiis Tlu- car coinnot hcar thnuJ^h g:.ip 5 Tl 1 . 1 t .ir* k 1 ^ t vm . - 11 . 

«"d widí.john Stroud is loofcing at th* peak at 10 intemiptions per *-'a>»d, 
go 10 ihe other end of the graph. 
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Wc *ee ili.it lí cluz imetraption'i ,irc wry intrequcm. yon blrnk mit wholr «rifs oí 
vvords, til en p t iss whole series of wufth, .tnd yon coiné out wíth j scüíí that i* -¿¡tibí 
eme-ful r- thc score for speech in thc absence uf jriísc- Here t hrif is -ihout bilí oí KKl.af 
per cent. 

í\fow ií yvx: wcre using j we.ifccT neme, midlígibiJity woiild follow j rougíilj- 1 pjrJÜfl 
but higher curve (see grrpii). But we | already fiave che important thriijj;. I thmk;rhr 
noise musí be ti seré effectívcly ,jll che time if 11 j\ w m,isk spórch, Or. amwrsck thc 
mcchanísni of specdi percepción is agrie; n i\m picce together titile bits of speecb tlui 
gct tlirtmgh between thc hurtes of noise. 

Hi^iiiím : Wcrc diese teses nudc on randoin words or on a lexi? 

Ücíotper; Thcsc are random words. 

Bít.elow: No con ce ríe? 

LicKLUbüBr No, 

Ki'sitr Rundoiti words or non se n se \y ILiblest 

I K Ki rtJtH. A vocabulury of l P itt)[| monosyltjbic woiris was- used for tile Bits. Tl^) 

wcre drawn at rmdom fronj rh.it vocabubrv to torm lists of 50 vmtds «c^and 
wcre fcad ofi. 

McCulloch; That peMk ís jf 10 per seeond? 

LirKUDru: At ten. 


McGuilhch: The peafe in iittdligibiJity? 

t-iCKiii'iLH: AJtmost .dcntícaJ twuJt, were obtained in so fcr as ihe locarion ofthe r« k 
" i, V" lL ' d ; by , MIllp y ,hc s ^ eet ' h on alld offat various «tes, 

^iibsiil * h'?” 1Urr ‘ !J n ^ bm ‘ ,lre niitl y thinjp to cover, and I WÜJ prolubJy baveXJ 

w h * 3111 TC ' ]y 4llilt ‘ Wilhn e [ °- 

ftcqocnírit^ 11 Whn h f PpHl5i vvlK ' n thcre WP* iu time.When there 

wrv ro 2 di C ° mpaubk ' cffett 11 «ii be explaincd w,th ihe ¿dof j 

e an thmk of rhe " ]■ C t!>1 -resol vi íig medianism of che anditory System- 
quL’ncv chaimt-is Th 'T' ' ,,y ® t4íni :!1i containing .1 large tuanber uf ovcrLipping Ér«" 

leii tlian H)() en, ,|J y,,,’ , , £!' an,t ^ s handtmg frequcnces bdow 2,00Ü cp» 1 

sbown jn Figure 7 ! ¡ ' K 1 '' be í urvt oí band v/idth wrsus ccíitcr fiequeflty 

wh,| c ,,go. NcnvV thi- 1 '™*'. * l 'i tlKL rtt ’ pmc ‘ 1 ' ot " rbt iunction ¡> we t.ilked ab*™ c 1 
ihen- musí bi- noise in ih,- '-i,' c "™ pt f ncn ‘ s 111 ™e of the channcls jft to be 
trum wili Ivt íomp ofj,, . ' U1, , ld bL-relDre, ,inv noise that has wide gaps in its spcL 
f speti 1 gct thmugh uiimasked.This js the primaiy coíilIu- 
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FtGLfri ? \Und wulihA (lie eructe*! fingpcney band* « -i lufKtwin t-A ihcif wmai 
FnnqLiL-n». itíik. tosed nr* eUci nf Hcffhef u»d nf H-wkim «id Stevehi 

moil I thaU not spend rime on tbe secón diry one. which ¡¡s che cjualificatíon thai low~ 
frrqucncy noises do to somc extent mask high-finequeney sign.ii^. 

ftn üaítrirsting simatioil arises wht-n ác iiiteHérencc comisa o¡ JvIll pu lT 

dmirt matter whrcher ¡ drw them in time ot in fequertey - vpaocd ai cqual mt cr- 

vak | 

'■ 111 j_i_i- T 

F ’ 1M> n 1111 n 1111 11 1 ■ 1 ■ i 1 1 1 1 l-LL 


<¡ m 111111111 111 M i n 11111111 


>1 

J 

l 1 

i 



Cu 


Ficubl k. Schciiuocteró ofmip^cJ ™*»™" 11 fc "" 

ur □ t™ n of 5h¿rp pub*. Wlien (he JVP' » ^ únK f™* 1 ™ Jre tl.^eL ,r r 
(Vi-quínc>‘ fiincuon widí n 

« ibc pul scs ate spawd ai intervafe ot I «rond in túne, «r at 
1 ^tn m frcq U «,^ |f we detrcase thc túne mterval, we -arcase thí ftcquenty 


[ 71 ] 
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CV0ERIVETIC& Itlfi 


.snl! vjcr wrM. E¡ wf w.im to mask specch with che pnlsev thereiort? T we musí: nukci 
lumpromise. Wc cantiot hjve dote vpjciijg tvcnh tu sime and m fmjucncv, is we 
ítbouiii lifce; \%e haw to Mttifk sr in orre domain to g¿in in tbe other. The questtón, 
i]sen, Jnd í think it h j rathcr cute une, i\ what o the comprimí ssc thai iflinimíza 
ímdligibüity? 

Wel] . reme silbe r ¡lie tnne-gap graph.The rite ofímerruptkin hd b> be bd<iw HHi 
per second beforr much speccii gos tlimugh the time gipv And remeniíxT thr barni 
wkühs oí the auditar y frequetu-y channels. Fhey vvere j lirdc lev* iban ■ L ;ps widc ir 
tbe ¡tssportant part ofthe frequcncy m;.¡ le.. 7'hesc ewd tacts suggest that ItJtl puta"- per 
sei'iíüd lihouíd be abone tbe be*t mee íor nusking tpeech. As ibe íüllowmg ¡¿riph ínji- 
R2] cates* that n Aproxímate! y cortuct. | 




pa ™^ 3n ^ oí 'P eei: b by tt*ms mí pubei hayiag vaiiau* rcm-uimn ItokJcI*:^- 

n'Ut\\7-' " -' M ," C " A ' r I-: Jf- 4^ Vis-. ¿m., 1 H, 4tn. %í 

^ JL lkm ^ LÍpním >s inade n> tj 14 . jourrwl tsr~ rhí Arouirical Sodcry M 
Amerita far ilirir ¡vrniimcm w rcprodLthis figure. 

«* «» f «' p--* 1 

Khhik m ' t . r 11 tH " IK1ÍStj 1 lllitürriui1 is f '-> r lílL ‘ more imrttsting co tilk aboi f[ - 

eliminitc betiüse oTwoHrm'T' "^ y ° U em ' oumcr aí ’y subjeets whum yod have tu 
eral giotip? ^ Lir rsíiCt,ons deviatc very sharply fiom yotif 

¿rr pmbably some'inhJ '‘ JM glVt '' C 4tc 6° rl< -Ml ai'^wrr to tbat. Jlui perhaps not tbf" 

Co0c «c- li wotdd ootmwírntth ° M f’ th ' U nii ' :fir ^' l lUn ™$ h hi ^' SL:hlW ’ ° r 
« ^nd u „iv, d, ü] 1 , lf í c d«f, mliy.Wbcrc ihert 

" ndl fhc speech You u™.lTk“ a . haildlCi P ^ tbe noise is atteiiu^tcJ donjl 
tle rvc de.-i(iiess are v¡id ír l. ^ ' U e ^ t ve-deatened pcople, Sonic peopk 

Mid to be comptetely eonfeed by noise. OthL ‘ 
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Kl üie: i wat dunking ln Ccrms ot auditory and vidual typcfc* 

Si¡ k 131 >t i, ! would say tt ii radicr hard lo find any Mudi^ 1 ^ «ir «viuiak.- I hcre is no 
reljEjumlilp there — 

Kluji • Hnve yon mude any Lúmparisons issing random nemscme sylhbk* radier dian 
Wúftb? 

l ic.iíLi iíHü; Yes, [ h.3ve, In fací, mam sueh compjri&om havr bcen made, You can íind 
ferial sorts ot strra th.it wiü bre.ik che rule Llown r buc by and Urge ibe rule is approx- 
inutch' eKi>: it \\ii p]oc ihe irtKulition índex I have mentioned along che .iIimés-ui and 
oihít aiiüj'íufes of inielliglhilicy along ihe indínate. we have a way of cnnnfomiing 
taim j.rry measurr lo alty üther. 



1 -i«iw 10 bxpenr^nuily drtermiiied irl-inni» woid ^ syUaHc Jfn f u|jEÍQEt 

and fe «tWlbtK* mdrs. [BkaM^ L- L..: F** ™' ** 7 

«¡ 1 ^M 7 )¡. Cimclul iL-tnowlec^nL-tut k hulLl- te iht l>n*c«dhi|p o± thr Instituí fll K.i. m 
Enginren ¡or ibar pt-fnusfi^n to rupBoduíe b^ufr 


Í1 he BeH [elephone UborJtcffics. who were tbe pioneer* m thi* work, «sed nonsenst E 
sylljWcs rjtbcr camistently. Otíiers who have foilowcd Jbund tt difficulr u> tr.m.t l^n- 
™ in the phoneric notarios! iiece^iry Ibr working with nomenie sylbbles and i!k> 
h.ivL- woj-ked lacgcly with würds removed tro ni tontext. 

Biciimw: What vvas ihe repetition me of ihe wonb yon usedí 

i le tuina; As lonjí as tht- petiod ¡s ,1 seconds or more, it doo not nwttcr very nmt li. 
b is Li i Hall y an>und 3, 4,or 5 secondí- 
blf.i.iaísv. EJetm-cn wnrtfc? 
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LickudelH' Beíween words. 1 did nac elucidóle fche method of srtíoibdoa t5S¿iH[at 
■di. The wafds are imbedded i ti a Carricr scntcnce tú jmpmvc the dynainks - to uúkt 
íhL L t.ilker rcad chem more naiu rally, The i.ilker says: -You wiO wrírt bems nqw.i ct 
somerhing of rlui son. The key word* beans. is imbedded in the rarricr ícntencr. 
iíwtLOW; AJI chis is tor kev wotd* in senicnccsí 

Lie KLtrj] u ; It turns out thjt the rarrier vnu-m c m.ikcs prjctkally rtu daíTcmfnce_llic 
e-arrier sentrnce ad lLs no iiieimíng to the key wordl Jíjusi gets the ülkirgaing, 
Ut^tLnw te paces him in same sentences? 

Lif.’Kt.iOEli: Yes. W'c* ha ve tried clin- kev \viirds without any cairicr sentenos JJfjlküiJ 
wr gct che spie score.s. 

HutcmíinísON: !j ie is going n ,l wry Ingh noi^ kul bou can he cell if the key ^wd 
js pan of che furrier sentence? í l<n\ can he distinguida the key woid iti thr carrifr«n- 
iets.ee? 

Lu.klitjfh: It yon can hcar anythiiip; ,u ¡di, volt ihvoys hear the carnet ^eiiEfYí^u 
expeci pt> It ibe sjme terrier semen re repeaced wiiíi each iesr wonh a? is the usu! 
pr.u ticc: »Ni)\v yon w¡U vvxice chin. Now ycni will unte thaL New yon wiOwritedic 
oeJitT,« the canier tmpresses ynu as being eniirdy ¡mdhgiblc, even thutigh ifitvr-Hc 
presen red emly orne ir would not be jt aíl mtclligiblc Your expectación a huill up lí 
ihr cheory cver develops lo che pusnl of trying to explana expeccatión, h l < guing tobe 
very interesting.The ihrcshold ofagreemcm or djsagftemcnt with expecsiioci h vm 
low. Ii'ycm Jim misil the vocjbulaiy so íhjt imtead of woifcing -wv-itli UMO words yuu 

* K ° 1ril > r vvorlíin o VVífJl 5 you ti]id ch.it the seoros go un Thm k more w it chin grt- 
tmg Sonic woids righi by chance. 


We on distingtiish beiwecn noise and disu»riion íei chis way: liorh nuisc ^ddisíOT- 
cioíi aJter the furm of che signal. In the case of noise, the dUcrepancy benwtn íc 
transmjited digital ,ind cJie ncceivcd signal j s ^imply g{t), jnd jiffj is ui 1P* 

eral iinrdatefi to J(t) f In the c ase of disiorlkm, on the oíher j bnd, tlic ásctcpl^ 
beiween the iransnutted signal ffr) and the rece i ved signa! ha y) fíttft .1] k a ftwetKtf HtU 
that ss in sonie rtf^peets likc mii^e Knr J-/m ¡, __ to JÍrj 



J 
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OF «OfílTIfl» 

thr.TiE 11 F,eTí-u upoji jJTnzuktinri sil'vfccdm^ *ip -mJ ¡Jowkng lííiwís che p.a^yc *jí rime 
arwhjs mhc «me thin®*ofmuluplying JS th-=- Locnpon*m frt^Liermes b v j cuiinasEt 
ÜMi.r. [1 r.ncnE fc, II -SftmHi Hf.rrf^ BHI Tdcjjhopt- Laboratorio. IttiNew York, 
r>V,n Ncwíniwd Cíi-. Im-. % I4J (1929)]. ÜraDefrJ arknmvIeJpiiísit ts to the 
\\Vm NíiMtviíiil to.. Luí. h>r ilvir pmrtittiün ro reproduce thi* 



^ examined the effect of tmildplying thc tmic scaSc by a ^ortstjuc. I bis. %v,ls the 
.'!%], A constam [ should havr menriwed ai ti.at point that. of ^crsc. 
nxord, imi sluw by ihe factor h, wbich wt cticl to strett li th<? t|11ie íu ’ Li ’ 11 _ , 

" s “Jüliiplyiuí; al) thc frequencics of thc spectrurn by I - A. Pe ° Should liavc 

thcndcnc setved tbr bofh and f]Jr Yto>|. A — comtant J 
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sírd thai ir h mwiis «add .1 amítjnt,-1* advanccd or dekytd m tituc, 

im Adv?nctf and dehy, of 1 mirar, | do not aflict thc imelJigibiliry oía single spettfe am¬ 
pie, though thcy niight Lipvet mo-uay conversón. TTk inrieHxfyne cffixt duí I 
introducá iHit oí mni and withoui warning is thc írsali ni adding 2 constas [ti u;it 
h \n tire dorn-iin oí ffequency rhc paralid oí advaming or dehying the uraw tormir. 
tijiu-. ft Íitvokcs ihiíüng thc? spearum aJcMRg the frequency sede. As sw hjw sMn.the 
lucen cr can lolerite a considerable ainmini ofihai fcind cafdñtoitMa^ThíKcdi 
stmimb terrible, bul the limeño ca n nndcr&uid svhat iv ¡mid. 

Going on lo more complicated ft's, uc come to sinusoide! modulan™ afilie tifie 
TIok i* che wow or riucler mcntioncd carlier. ActuaUy, to ger wqw, I gura veti 
bnvT to modulatr. not rime r, bul tbe rale at which tune fltrw* - hit fhim* arr fnmpli- 
caiL-d «nough as ü h. and I sitaU siriiply repon tbai uork ¡s going on uow on rfetsrt 
wo 7 ’ ind md E]| ,t dthough diey amioy rlu- lisreuer d^y do not prevea b 

« t r “a 3djn £ thC SpWch “ ÍÍOt *; lí uncil tbev ¿re so íevere Üut tfcey nric not 
° n ^ ,tlL P- irc ot the tune. Uver in thc frequenty deludí, cotwtittftd fr'iawn:- 
I mi ll *_ r 51 ¡ "vcrsionsand garblings thar are used in pnvacy and secrccy syitcnis. 

1 appears when ihe transí meter and thc n-teiwr oí i single nde-bjjid. sup- 

l| U LL 4 amir ' «nnplitüklr niodtiJjtion systeru are not tuiied c-li- tlir ume fequenfi 
it nustunnig tas tbe efíeet oí sliding the speeirum alofig the frequeney seilr, 

, ' > ]- L Uc ' LLXr ^ lL " P m J cct °r nniíiing, leí us move aJong Eo di^tortioní of ite 

r-.lii r ¡r MOJ1 ' V 1 hesc di ^ ortionv /r E> per,úes upon /^J, If ft is simplv a comunt buJÓ- 
ítj Kv I r h 1 ■ r níi i3K,lc ífnphíl catión or atteiutition. ha ve alreadv noted thar insdb- 
r: ne ' ," 1 ] f,iri,iri1 °^, r " l w ’^ e tniemity range. Jí ft u a inore general linear upíratnf.j 
distortM Eis LH L1|n3JJ C e ^ Sl i*- ÉPVcs m the whok claiss of foeqúmcy ind pbaa’ 

atjnn-iscini.níf 11 lllCÍKt ITltL>,t "sting oi che linear distornons is reverberation. To 1 to 

and obíects sor'Mh^r ? dus \ to ccIloes - R^flcction and st^neripg fiom sutt^ 

and these irt- ll ’ ^ munbcr of more or lees faithful replicas of thc anginalsouni 

difíerem im >im SUÍ ' C r | u>SCl1 Jt ^ lc e ‘ tr oí rhe listencr. J?i¡fíerem. echoes are dclayed bj_ 
tbe rilker's snee h" "'i ' lvCcner ilCíll 'd]y roen ves a large number ol iuexacE copio eí 

The .T V P ? qite nn EíI P ofa ^tber m inent register. 

reverberarmn bmTf [Fi^ire'! 3“*”" intdíi ^ blíit V ] " Amf * bere as a íunenon ni'thc 

che source is mniedT^r n u * C3|1KJ Jr tak « íhc sigtiaJ m decay 60 db whcti 

rigJst about this _ v ' i lcj JÍy>,bor a reverberatiort dnie of 6 scconds- 1 thinlf 1 aitt 

¿ticuLtion II íí njn.i7]ri'' l f l,> 1 ' tÍiC ™ om: 11111 > x>tJ 5 [t pff ccnl 

l>ur it Jppears th ir rfi. . _ j ° JlK 1 ul niechanism ijn ini«fate <*i mucli di*™*® 11 
cessive, overiappii, K prevnt^ SystL - 151 15 aWc to P ick out thcfitst ota nurtiber afwt- 
«*• ^ the's^rvrr „° ^ wu i d - - ^ ^ attmtion to thc foíh an ^ 
sownd Jocaiization k ^ l MlthlL ^ <>r P^edence effcct p as ir ls ralled, is mipoftant in 

Hvte&ok: For S!JJllc ^ ^ cil P^Ttion. 

and noL able tr> do ir ia.-k J \- t HCL ' mi to dk, h L to do rhat with rea] speecb Jii ^ f° üni 
Smoup: |f^ M stj “ J** i,Stemn « to íh - «me specch re «mlcd on tU. 
t ii.kj it ic jf ^ hn ^. | ílIi í> i r ni une car you vvon’t be .íhlc to do it io the n»m. 

^ ihat v.-c l, lv ; for .I muiutc ani gct thc lights bacfc^ 

operator t _ (1 ^SucnL’y and phasc doiortion hy tetting .i lm wí 

»iid plusc distortion in combin , "Ti 4 ' m J (¡L ln revcrber.ition. w havr M lien ‘ v 1 
■' ’ f ingrndity; to sjt-t . " w ,[ wnh the esífcisc uf£onsitl( r ' 

Vl ' ry litdc W‘>rk aiong rh 1( | m . ‘ Mto £ tK,n *rt*out phase distan-ion and vire 

b linc ha, b.eo done. Son,c v er> - nnponam «orh h¿s 







SFEECH DlSTOHTION ANO ^NTELUGiaiLlTY 


ai? 



l u,' u¡ l \ Httwi m rcvíi!^ril3Qfj time ispun ¿rncuLdon. |fu u mí h, H. S 'ftvch rinri 
Hrjr.ir,r M-1¡ Idrphont labor-acune*. bu . New York, l>Vin N¡mi. m-J h o. r 1 m. . f v H- 
I l-'J-lll i inscimt 34'knciwliLvl'jn¿ , n( iiijilI *. 4 H 3 (he líV.iri Nu.HJiind í i*- ItK. fsir Ül-L'Jr 
pctttiáynn w> Tcpiudúc r eJus. ti^íure. 


Jeme, howevtr, m whích it rs reasouahly elearthaí Etequency distonion was thc princi¬ 
pé variable, and othcr work in which the sanie can be said about pha.w. 

hi <>nc set tií experimente, filter* with sharp etitofís vvert used (aj to pass the jaw-fñe- 
M^’iny componente ofspcech whtle eliniinaimg thc higb-frequeney componente, and 
' ■ to p.h-h ilif lililí frequeney componente wbiIe climinann^ the bw-fit‘qucnc\ 1 iun- 
ponmts.Thc iiUcUígibility of thc componente that vvrrf passed was meanired as J 
Füncdon of the cutofTfrequeney, The resulte ¡irt shwn herc: ¡Figure 14| 1 
Mu- curve bbckd dow pan- shows how inbílligihilky grow% .is we ulerease thc cut- 
efí frequeney of a low-pan fMtcr. The curve labeted ha|^3i pasM shows how it grnws ai 
l * v -' decíase thc cutofF frequeney of a bigh-pass tilter. Note chai thc curves crass -it 
»boin 66 per cení vyUable articulaDun-Tliis meaos that eithcr the upper nr the lower 
half uíthe specch qmirtun Ls adequate tbr iiitelligjbk comiminieatiün of conncíted 
distourse. 

It thc tilii-r is a band -pass tilter, eliminadng thc upper and thc lower ends ot thc 
sptetrum and passing thc middle, ibe ünpaírment ot íntdligibiiity is oh the w lióle 
wn vtill lew marked. riie spcech componente ¡n thc single octave beeween 1,000 and 
iwitJ C ps sviH let yoü hear cvcrythmg i have » say. Ppelimmary tceub obrained with .l 
numbfr ofvery narnm banda indícate that re-isonablc jnidligibihty can be obtaincd 
with cu tlm dcrábly ]^s iban \fiW cydéí total band wkkh ¡f thc bands are loc^tcd m 
^tatigi*: pbc^ along the frequeney scale.The general conclusión ot thc work wirh 
dnrp-L^jtoEf tVItcvs. (lien, is that a Lugc pan ot ihe specirum can be duiuiuted without 
^tnjyiiig inteHigibility Thii conclusión points bacfcsvard tomy opening rernark aboui 
thc tediandaney of specch. and Kiward íhe rcsulcs obüincd ni t]k pfeseru.e ot 
üid íbrward [Lusard similar cftl'cfs I want eo describe shortly, 

^¿jsí, híAvexer, IcE look fot a mOJltent at pb-tsc dis tornon, or, \vhai is tht ^aiiic 
dling, tiine-dclay distottion Sonie frequeney components -ire delaycd ” H >rc t í.m oí i 
ns. with tlie nWt that rhe speeeh wave form is altered. Tlie work on this type ot dis- 
^niun k noi yet dcfmidvc Et iv íbund that ddaying parts of thc spcctrum is no vvorse 
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FUeQUÍJvKY IN CYCLES PfR SfCONO 


Ficübe 14 . 


Fuiuiiom ri Litánfi syllahli: jiticuLtEion tci thr rut-off frciiiKiidn «f Ji¡yh-pjw¡ 
K ' . ^ iíw - ta 'V -^'Ji SKh-, r- M.. Jiid SrI \fcNS, itS.: Jrju/jffiv.i, ■" .r-rJ 

1 r,,lcf H W^hiinciMn, TI. uffi« afSdeoüfic 

r • hk ^ ^ TTItíllt ' f'W- Mí Ctup.7 (394¿}}x Círatd'uJ iiinídjf 

C Ur ' M jpíiI íMrJopim'm for theu prnniflw.in » 

nspiudui'r thk íipprc-. 


dctrinicntil 'f/”' Wt ' Jmv tív¡it eliminad ng them Knid, url the wholr.le* 

ni¿de íbr lumv - ' i" ""f m ’ Kllt ít, ' |h '' tÉ 'uppwed- Artually, the statenienl huí bit" 
be fjíse, howevcr bv r^' dt>tí . not P c ™w phise.*That suiemeru ts shtivvn to 

ú backveard Eei tf* twSfrfSES n ^ t 1 tt ™ ldÍD e bactwiud - 

die P h^, ugí „ a r ,Vha tlg cd. h !s mí ‘ WlK entln?J > ™ ch » |, ^ :01 * 

does dial rcaUy mattcr 5 10111 , ^ ltí P^ílm shi/r t* OflJy ¿ few htmdred dc^ref'- 


. L H«T q ;;4 *i v ° u ™ *» -* «f*. UP 

rJ... . „ M<5t K ‘ ar tlw trence, pmvided ... L <hr* ,h„ 


df 


-— w » «*V Wl I I^I^IEUU ^ 

with firqucncv flvip Jr mt pnwided the nhase shitt changó smooíh 5 

nat phjss: shifter, |j' h ^' jMKnr nuiic hy V.m dtr Pul. vvho workrd ont .1 
cnult! not tdl tbat anvihñü* YP CÍlC pbascs to ° (wbích is ¡iiioihír nuttíí, 1 - 1’ 1 
Wi. N’tR: Thüt i, M ’ ltr . h ) íiappeníng to the spcech, 

I loci ]i>ÉKr Wfiat yon • <IIK ’ ^ Ut ^ ^ lí " Llí * quite independetat 
dvrtmtLvely, Yc-t ir is knol!^^ pTobIcm of phase hjn not bren wAtíf 
observación* =wui nne P yn-n. „ tTt ' nccumutation of many of indd^ UÍ 

pentnent id which wíaole bands ofspwh were ácta}^ ' 

















































































&PÉECH DI&TORTIDH AND INTE %. LIGM&ILI t Y 2 f * 

wrlLic i* not .n .i|| tímm that you could not vvork out a S 4 ¡c oí iruerrelatcd phjsc shife 
ihit would havc a markcd tflcct upon speech initdligibihty. 

tüi'..- II yon take frequencies cióse mgethcr and knoek every altertutive uiit by 
I Si í degnecs, thc res ules are drastii.You can get cancelLidon. órnela, amega plus epsi- 
lon. You knnck thetn ai 1 HO deyi f. s and you get eam cllatioii. Hiere ss no phydea! 
ippinruy to do that- 

Lu k 11111 k. Tii.ii iv why 1 J«» ibvjry nf j ntfiuve cuncfu&ion abo ni detrimcntal cffects 
ofphiíe cHsmition, 

TCitsa.iL 1 agrre. but tu ay I s.iy Ú\M ibe folio wing pmws ^o? In vocodér work, i I 1 
undmund nghtly, you can divide ,1 sound uitu frequeney batids. 

Li' kljdpr: How aboui holdmg that disL tkvuon for a minute? I shouEd bke lo save lor 
bsl ihc dmiissicm oí abstractíng transformáis om oí" che speech \vavc. 

Wi^Nri: That wdJ turn out to be exsetui.illy unnrlatcd pha-íe shrfts. For unrcktcd rca- 
wns they .ítt rather wdtrse.They apply gpm-Lted phase shifts, for diíFerent reasons. of 
üiTÍy bmad waves. 

l.íi kl[i>l n One rule abuut the pmblerii of phase: loúk ac che tune deby*, not che 
phase shifts but the time delays. 

Whmlh: I jgrec. 

Licki idcr: lt the time dekyi alí under I 1 í H t of a second, if you can keep theni 
yridíT j / UKE ot ,1 second, then you .iré reifly in no trouble. 

Ai last, now, we have exluusted thc linear operatorx, nr jl ieasr we bave talkcd abtíui 
■1 II the linear Ij's I u;int lo ulk about. í should likc to consider, then, arbitra ry; nonbu - 
rni h opera ring on fíO 1 hese p¡ive us the <r*-called *nnnlinear* distortions which 
bave ¡he dYect of introdudilg ffequeney componenfv that wene not presertt in the 
yn^inal ss^nul. Smce I b.ive talkcd too long already. ] mentí on only the nonlinear 
Jbíortion thjt fcs rny particular ú vori te. 

Ifwí suri oflTvdth tbe sfwch-wavc fit) at the bottom of the diagtani, and Opeóte 
lipem it b\' thc h that h dduied by one of the input-ontput eliaractérisrics (Figure lr¡), 
get the wave | t'orni shown at the right. h ¡5 the same is f(t) tbroughuut tbe middJc [azj 
finge of amplitud?, but it Ls Itmited, as it were H by a cciJing -ibove and a íh>or belmv 
through wlúch it cannot p ass.. 

^■’i i- nrr ; R, cctangu lar izcd speech. 

Lii kudeu : IList pcak-clipped speech. We have elipped the peaks oH s botli thc tipward 
?L-iks and che dm nward peaks. The rule is that if yon do not reduce the kvel so that it 
yehbd QW ihe noise, thií clippmg ha^s no scriouis effeet uport intdligihíííty. l he easy 
ip perform the operation h 10 turn the gairt up cvery time yon reduce t ir amp i 
tudí h) r clipping. | ^ 

WiFNf.t; A11 mteresting thing they have becn doing ai M.I.T. recently ís to inikc the 
türisünan& of ordiuary speech nmre inteHÍg,iblc. 

LtLKHDtti: Thís ihwn how weU acquaintwi wíth one anotherV \vorL peor' e are at 
^d.T. T a m doing work at M.í-T- 

WitKm: One ot’thr other boyi told tu* ot’ii on the fcuíis of your work. 

SavAíü: 3 lave ymi heard the story? 
ficsiniíLK: I am wüling to listen. 

WinNjiR: IthinkI gut that frtim Levine [Lewin|. 

T>ubeb: Thcnr is a cextain paper by Ucklider fian ¿ certa m acousoc bboratory- 
l am íusrry. 
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St M M ETRIGAL 
PEAK CUPPIW 



tNSTANTAWEOUS 

iPIPUT VOLTAJE 


J[Jio<Jc-Íjy i^CllJu^TiillLi, '.Ins-U iiij; iriS(J!¡[j.iiri>135 IMpUt-iiMl/puL 

i r 'hi" r lrk L * ,]irpLJ - ^ ]C fh^rjicEcrisíJo illiHtFJie iiiriofu ¡poimb ni 

r ^ ^ ’ 3, P Lli:- ' ,MJ tpLic í-Iihíj-i iL'nscjL’ ,in liijpiar v, 4vt., j.iid llj che ii^hi rÍ eadi 

tH n,' br Ll ' ,rrÍ -' FMh " lÍ ' 1J ^ tMlc & H,E waVL ' M i< fcuiitH.J C R.: /. Amw $n,Am, 

J ^'jj- C.FiratciLi| admtiwltdgjrFcm iv ta [h^ jourrul ofthe Actííisncjd 
■ LM icrf y! AfrsL>r]f;í fcir rHcir ptrmúsicin eh? ríproduL t- thas Ei^unr. 


■ ,n *“■ "■’J >* ".II .<11 « * ra ™*„, ,h„ ,l, w „l ,„„h c „ IKJ» 

*“*•« ™ 1 n.^uo t i,. g *, wh!, dd * «** 

Jiimt i sorr of sn!^7^ 3nk t£l ^ auid to ruisc the floor, wt gct. i' 1 ^ 

thdi are shftwnin rhü ™ ñnA ,f,e ^ 

i a,i ! w * u ach m * «** d¡ p» ,ingi fí 

tü übout 7 » pn- c . n , j . . . , or, S»wl valué. Theif the functkw diopi 

ffíect ¡it thr extreme rn'hr . J, " lK , u ,tl0rl . J tid theie ir remanís indcfinitdy. Catliog rJj ' 
” nc understamfs abinn 70 L ',V * rapl1 iní3oitc fH ‘ jk cl W“ , S- tb “ 

W fi,r intelUgib^comersaiion SCI¥tL m0nt *yílabir words m qiiict Hut * 















5 PEECM OISTORT»Ohi AND I NTfL L IGlfi I UTY 
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FRACTiüN OF ORIGINAL WAVE REMAtNl m 



PEAK GUPFÍNG IN 0 ECI 8 ELS 


I iu ni \h Fffrrt* oK p'j-ik thppni^ ujum ihr miclh^ktMlary ofqpfft'h in í|üiúLThü lijwtr 
íi. jIí thkmi ffec airaron! of |wak vlippLup ni JrEribets; the npper -«'aJc iiidiL'jm che &acti<w3 
-.-■I ifcir prik hi p<ik 4mptntLu1c lile: unjglILkl rli.H rtitiiincd jJwt dippmy ntíá 

Mbre iLUiiiplilu^fuMi. |LEf k n rrr-p, | C* R . IfiMW*. l>.. jeíJ ftiLiAr*, i Afr-J- fofthirf -.« 

&L J\ h\' $ 1CrjcfluL ,n knowiettpn¿ i ni i-' «í^cLe to thí , 1 AttitftLtj» Journal oí 
Kythokjpr ibr thetr péüm^kiti to repraduw íhi^ figure. 

N( 0 w wblt Ten he r was this lí wg ;irsf transmitting che speeth over an anipli- 

-mchluktiüu nuho vysitciu, or o ver aiiv sytfetn that i.\hi handte anipluudn only up 
® J cemisi ]irsHtinp level, then in the presenté r>f notsc wc cm obtain hígher intíliigi- 
L| ty hy jl-xÍu-. ing thc specch vsivc to .1 stjLjarish form by peuk chpping ih.m by ■ i >-1 p lis-l- 
lo Ice the highest peaks of che original speceh wve gct rhnotigh the iys- 

íSitl. 

%rttipí 1 should nicntmn ihat you do nol bave lo h:c che <-\.m ccntcr ot thc speech 
^KVt.Yoti f .in kikc .Liiy swath that u reasoaably 11 car che iniíldR-- l here are in l.iei r an 
infinite numher of drffercnt swaths or layers üítbe wave liirm thac are ir-isonably irttel- 
ligibáe, bui chis is hardly stirpfising, since diere -iré an infinite nmnber that are aUnost 
«Jcúy tifct thc one in (he *1 Fhc mam ihing, as j puetical malter, not (o miss 
ftfthe coniíotumn l he weak l unsonants like f are easily missed Jt die Clipper S ecs 
^®ed ofí thí t enter ,ixis. 

^•11 m u: Ifyou Lüuld diíplKe the ecnter of thc thing, ii wouíd be roughly in íhe ccn- 
ícr ofthe eni M-u-3 rf il.Ymi ux>wld prabably avoíd múst OÍ the crouble wilh J sort qi 
mi ^ing temer. 

LK.KLdNtH- You flced Iii.it gd 10 [he trouble of gettin^ a movtng t emor ir yon have » 
™Íonary une that ií right aJting tile timo axis. AJI tbc Hounds oscililte aroumi thr zoro 
J he impüriant thing ¡s not to get away froni that, 

^avm¿e Wlut lIoch the MutTstnind like: Can you describe ít at 

1 iCKilum: You can oertainly icll that something has happoned to the speech. As wr 
inLrf.j^. fht- atnount ot'peak tlipping.it goos about lifcs L this: | | higurL' 171 

Wt clip halí ofdir peak-to-peak ImpHiudc 3**y (* db d ‘PP u, P )- u ' uai] ? lhc ''j te " Cr 
ilrtfrts no chango. Jt rn.iv perhaps sound a little weakor. We tuni the up and ■clip 
6 ( jb (which makes 12 db po.ik dipping and eliminales th^-quarters oMln 
“nginal wjves}; now it sou.ids as though there were sand m thc appaiacus. ikii +■* m. 
J’t'-jk cirppmg; grivel, hiñiute peak clipping rnakes thc speech soutid «tnint ; 
rnricpsiiy beaujj , h ,. w<lvc has thc same roor-mean-squíre ampbtude ji^ ^ 
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a n:vrn 17. Huerni pEIuwkIihk pcik ilíppii^. Th*r «im of du «uní /* «r iha*n 
(dHiiiutac-aJIp ji ,H. ÍJ wtar u írti ujier 6 dbp* 4 k <%p¿n^ i.t., ite itduci»n 0 

<|JK i^Firli eÍ3í» onidiul iiii|'liíuil-" Ai «hr rijihi. ikw wjvíi dí U jtbd i' itt nhciwn 
m«i,pkr.ed, ILIIXIJM^J C R.. Unu, D„ «id Mu** I.: Am J. A f dM» *3- f, 

' W - flWfl)]. C^ldul aduinwleJgniiriH i% niade [ti che Ameuc-ui Jwnri oíl^Moír 

for rJlfi7 ptíFiiiwicn ilk rvprudiih'c tíiíi FÍ^urc. 

bs^ r h voy ,tro itur Lilküig as whcii vou art\ The intgular rrcunguhr watves 

W,,lds SOund «™*. ™d thc aoK H js stmng as the S p«ch 
ntivtHi^ ■ V A * ''' ™ c thmg ín thj'. conoeetion? Thcy think of ming die (fcwf ten 
u . ,i' 7 , | 1 'i - í;al ' í: *' tfu ' CQn5íallf V ot tht amplitudes, becausc thent we are gomgl° 

Am í . t f ,ufation «• d¡tictent región*. Sin« we are going to w-A «A 
¡' í i, . 0 W f‘^ irh curreiu density, it is very gpod rh.it we Am'thwfiw 

ri .i - 1 J ' ,ls 3ctuaJ]y he better tmm thc sr.indpoirit ofinií piosdiesii for 

™ Ift Qftlmary sminds, 

mdon"^¡S^rr fh:ir tht ‘ *!*«* comes through at a high Jcvd-A combo 

»ri,d„ ra rf'Sl _ “'"r™ 1 '" a» —* - 

d.c« iteteSÍ‘üL ll t 'hi , s(R¡p’ré’T8J™”' d,> *" <TO °“ 1 ' “ f >“ k di Pl ,¡ ” 8 md 

dipKd ™; n „ , l dfc ,T‘ >n - * ■ l " i »”■" ‘ dnee .1» ^ of *r «.« ¡> 

r a ta ',, “7. "'“ 1 ■” “«¡“-í™„ snu.Il dotes 

m nice linear opmdon Tfr r * Ltiml ' 1l,JIIün ‘>f linear and non-linear operario».A 
derivative of ^Toeth W,th J to time. |t tnriK OUt tful tJlf 

«“Ule rhu ideriv.itive^ v7w ^ 7 'J 1,clli gtl>le - ls [ !lc original tpccfli. 

greatly enitiha'iiíeit V, " ’ ’ sccc,n d derivativr, ,md now all che constWMf 5 Jn: 

W r di: >™ ™ ■■■ '«■ -*rií 

uiiie iniciínit of snet-Hi -i i (,11JJ1 >í liJ oppositc djrectioR. we can [h ' 
biHuny hi,t ¡5 qni'í ¡«eilijjble The 1 'r , L 1 tÜ ^ rr ' 11 uf lÍK ' ¡nte Br-']' The integral wund> 
tiun is reouinrd to hnll.-.i,- ñ c , c douhle integral 'ioimds niiitÜcd, and do«e a» 1 ' 11 ' 

fcrenti^in , r|ld intcgration' wuh ^a ¡nteUlglbÍllt Y is ^ re&,stJI]lt ^ 

yon introduce both difcn-i^* ^ " J ^ escr ‘l >ln íí is whai happ>en<¡ to jnu-JI¡gibrlit>" “ , l ,en 
answcr to th.,t tiuotion i. ™, ^ l ™ T intc K rju on and miinitc peak tiípping. The 
intelügibility; tire rcsulr K .L’ ^ SJI1 ' P . Cl lf T ÍJ ti intégrate tirst and th™ clip, ywi If"* 

iou etmrety tinintcUjgjbJe. Hnt it" vou dilfrn?nrijte tirtt 














































SPCECH DISTORTION AND IM t ÉLLIG I BILET V 


223 


GENTER GHPPING 



INSTANTANEQUS 
(NPUT VOLTAGé 

F :i - hj ] H Cadttdc-tty n*í in^gRum, sfwjwintf ms 4 *nD¡iÉou* inpuc-outpul charataHÍC« 
í»f a ¿»rtf cüfüpe^Ttw pbws are Do thuW oí %H* I* & ^'PP 1 ^ 

¡l itiKj n*t h. | Í:. k f.Atú JU. Sw. ,-Ím. 1 a. ntt*, % ^^i—SL-doíriKm 

to che FmirnjJ ofrfir AciiusiiíjI Swtfiy of for di«r pen'itaicin *» 

lT.nflft.HlUL i’ lilis hgMiV. 


■ l, íi! then c lip, yon cunte otit with ;i square wav*-, 2 s beibnc, but che Liare w-lvl 
y™ word jtcti uljtion sean* of about W.l per cení, h saund* terrible, but you «n 
undentuid n dcarly Finaüv, if you icitrodüte an integré in ™4‘ with ihe ditfer- 
entijtor and dippcr, so thát yon diíferenfiatL-, then clip, chcn tiitegriie, yod obtain -i 
ihit i(si>ks likr tliL- oiu- m ihc second-tw-last Imc ofihe tljiui:^.-. Hi.ji noisiuK ::oi " 
■NI » forni^ it Imd :it ooc poim bí*ti an irrcíular Huríes oí rectangular waves. ant t i.n 
-•1c* iTitelligjble than thc result of dífFermtiatinL' and «lippinK wichout ime^radnfr 
Tl'esc observatdoni are summuind in che following two i-igurcv , I 
I [Figure 201 . 

Wifm*; Wck yon going to ulL also about the separa tion ofspwcch bauds.- 
L'CIelideh: 1 thiiik tbai I .mist subside In closüiK, Jet me say tlmiThe neM eateyory 
■'iMkottbns that w f shouU cover (or should has* covercd) m Hw earegm y <»l 
lt *S transformado™, transfcntiations that intencionally tlnw% away iiitornunon. Luí 
,lr>t <Jlc Information that linde riles intelligibilily. Peak rlippinjí ■* u ' rl ‘" U11 ' ' 11111 , ‘ 

■ MJiMonn.itioij, but there are others. Ptihaps thc most interestinn ant ^ 

notion of retnnitif; rh.e general fea tu res of che distribución of speet i i.uerps 
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íiiiJ tncqiioi cy, that is 
vocodrr i* tJiat &0rE ¿if 11-111 ^// L1 a ' 3 ^ e " Jí L '' llL ’ ri íl fcatujncs of thc runrting npcctru^i- ^' L 

^vfut Wc nii^hi cjJ| risH. riJ J?" not €r P^sihility is cu prcn'rve Úic i^cncril featm?* oi 
poss-ibility i^¡ to preserve h,-, auim ' orreí:i dQri tiiriaion afilie speecli wav^A * lllflt 
i&t rh L - fiieun, thc vanan™ [” 0 ™ en|ii ^ tÍ3 ^ dístrihution üfenergyiu ikquínO-^ aí 

rwíies ^ kurtosis, and so foith. of the runrún 
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I k-l M '• ■ hhfnvin^ tiq E ^ jtik uImujji h l>i .■ ■ Eor r-n li oi thí I - • JrrjngcniL-iits {u ' 1 l Jí un ' 

I II üí Ihc J^íort.r^ . m ülEv [U K) < K-h W LM K, 1 ■_/ -Wí . -irlt-, JO, 

4j. fi? -í íl-M^J.Gwrehjl ücfcmi^ecUírncnE n md* m tficjourna! ofihe Acousnca] 
Socirty <if Amerit a im úieiT prrmiwion ío repiflduiie- rhá r^urc 


posver ipcaniits ofthc sfH’rdi wavt\’I liere ¿ miinbtT ni ^ich s-chenurs ’ i * ÜOt > IIK ^ T 
’>t' them aruing, I think* iei tht- fertilc mmd of my tríend liijl Huggins. I ttuisk tí iioght 
bf intcmting ¡f' h in our disoJViion* lumt oí you ,ire partidü]nirl> r.inii ]JÍ< 1 sucl 

icbeniB, espffially wiih thc vocoder, would taík abuut them fiarther. 

Wtí m.k I ihotild JLkc to «v in til 1*1 conmetrimi wlin thc clarión ot phx.e tu tlie 
vo«Hlcr wart «-. I think th.n'is very importé lierc; that is. yon on mterprei .1 l<* ot 
the vocodcr W)rk as a «ther loo* phasc tramforimtion. Ifyou take your specch Kmd 
"iJ divide h into a numhcr of bands. reciitv. and ilion uso it tu modulaic an ost ,JL,Ior 
wmifwhcre mear thc middlc of rhe batid, yon will scc that what yon are domg » to 
^ the gomal envclopc panero and keep it thc same; aotu-iily. yon « ^' u 

dfllcnce to thc phase.You are doing one thing vvitfi thc phasc m um' hand and a.iotliir 
dimg wi* tbc phjse in inothcr hand.l'he cnly ihing that you aro doing i> t[ * 
racher coniistendy lA itfi thc phasc iu each hand as ,1 tvholc. Now t. wi is- ^' 1 at r ' K 
^■in K done with thc vooodet ifl ani not mistaken.. It Icads to admirable spco<- 1 . 
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í II kliuiík: It goi-s crvcn íiirthcr thatj tlut. A tnun of pubes ú put ¡nía J che hnd-juü 
iikt'ts,. I hese fiJtérs iimply operóte upon chis impulse tnut lo mjkc thc wiuduEiifr- 
spccirum somids. 

VtiKNEH- fn other wnrds, ii is ajjly jh ¿naíogue Ehat j-¿ pmerved fitmi nch Epot 
Evérytfutig clse is mutila red lerrihíy; you ligia n.'d ouf hüw mu di of che informan; üi 
sh^uld be íjj intuí die Jmjucncy nngt, jhlÍ tíu- utiplítude tange peonved by diisis 
tbjíi onc-iciiih m many case*. 

i iCKUOE»: [ thiiik Sh.iimnn h,is figures, ít fikes about 230 eyeks to tnnsrtin mofe 
signáis, dties je not? 

Sha^mon: Tfaat can be done with 250 p even Ir^%, 

Lis ki | t is nirertsríng tu lo<ik jt .1 rhi‘. wjiy: üie b^nd width of normal qwedi ñ 

1 !í ""i!i" >r l" *' HH[ - cvcn mnr <-' diüEt | rh.ii, ifyou wul to ifidude ewrydviaág.Ilb 

l 1 ; KSl ^ hosvever, by picking thc p.iss batid frum che eentef of thc sport h ^wetnucuw 
sibtjiit iiiteliigrble tomo,!,nu ition with I™ thj|, l,0m cyde* twnd widtk intdligafc 
i "oii i ui'i souíkÍ gsH,d, ít wouJd lint be sjtisljetür) fot nuny purpows. bul ít w.wÜ 
¡ X Jj ! Tt ’^ 3 bc W ^ 1 1|ÍM3ÍJ ( yfJes and no famier transJbiniatioR than that ptemideibfi 
1tm , ^. jk;s b [L ' r ^~ bt ’ VOt o ^ t:r brm^ h dow» tu 25^ óyeles oír In* lint if you buiít j 
Muso-opt ratet typcwmer* cli.it is. an cleemmie stenographer; yon cauld camiiiMk^ 
r u-.aL. -i a meíJ only 5 cyeles wide* or pmbabiy cven less, {Tlns is A i&uniing ¡i l 
■une sagnaí-to-nuise mtio, say 20 db.) 

Wn.NUí [ h, ^ jus[ thc rcason why filis hcaring r iid we are wojfcing on is so fsúafr 

[ 7 “ V c<3 " rs f th - ñ K olwiotuly n woufd be impossibJe to do mudi ou ite 

i sr 1 t0 ^ Jt díJ 1 fhL ‘ infrlr > 1,ati ™ OÍ7JXV} cycfcs thmujíh.Whcn you omuí 10 

1 ^ <s ’ [ K ' rL ' ruj tliiiig di ;ifl fidiat]i>ijü m having, vm? will say t Den oí even ti« 

thniiiirl^'FiTr'■ ir j‘ rcri1 ' } y * ns nt th* ^kin, c-Jth gcttuig aboul 50 tydes 8 worth ^ 

i mi rii m í ^'/ 1 ^ 1 in :lw | u ^ l (lt - ^ he skin can discrimínate ar tiut rite lailiy 

vibradun^r l * r ^ C * * l ^ pnssiblc to build an Automatic don lecciwf 6í 

viurataons Chat une can be rrained (o read, 

^ JJN hW _ ^"| VL ><UI ,sr ™' rt ' ILent ón thc vwa bu lañes of thc peopJe? 
of SO v,.i t h ¿vi™ with that was a voeabubry nf 12 wonis.a rufl 

enoudi b i'-iis f„ r r <irS ' T - tS obviou£, y t><>f ^nough Rui rhjt simply show» diere is 
g k T inaÜ ™ ltT ™ nt *<>'"* nunl, further. 
wminunicatión rnof ' ^ f V ™Í f ° S,iy aboiEt ( hi^ irom the general pnint oftifW ut 
[ h¿ve nf.m that ¡H ch at che measurements thac Mr, Shanaion 

ín view of Oiis Wr I, t v . lll ^ rjl34TÍtin £™ in K ov cr a iinc really ticed a certain eüum^ 
pver the fine vvhirh i '' . I1 , 3 f ;l! í lir * ng cbe fiiaximum miount of infórmaEJort goipg 
rdevant if we Ji.nr nt _^ tRir| ’ 41 by any sort oí icrinítiaJ jppar.icij.s. Now tJut i* mt 

1,<1Vt ‘ Iwre. concerníng ° tJÍ di 'í ,, "' ní 1,1 lhtr klrld í,t " lin,J "; >n T 

fvaíit amoünc of infomnr.■ i ' km rtceiVcr ” r an y* h íng eJ« of thc ihc n - 

W -md throtigji wImí we " ” T°T thj( wll[ both thc ojními^« 

phoncflin or thtiv i 1 1 , e pbonecis tr.imkiiyn, tmisladiig oscülítitKi i» [ ^ 

givv iis i» nllirt mlbnn iHoi? ,u ‘^ <>r ™>' odlCT t1l,s . 

■nuio ,minunt tífínformition wr. ' m . W T, h ‘ ld ,n tJ,c ^‘'üinntng,Thcrc is srift dic «w 51 ’. 

dyr^mics, it would L r„.,. lr i ‘ o^frubJe tmm chis. In general,fiom thc wt'ond Í JWo( 

LrcKiinEH; I, ¡, ,v r ,^ lW ,nfomucion lhM ™ put in | 

'pecch-bmd vsidt)™fF,’urJf ".!', C . rest '°. sei doWn wme figures here. Ifyou f&>* 1 
tertru (>| power), ,ieu 1 dii^ i^tT ' UU ^^^btü-noise ratio of 33 Jb ftfuLt is P 2-0<N 1 b- 
appears tbat lOü,OfHí hits of iuf ^ lrÍííd íor iri ™inmereial radió, then \ thirde 
eatiün channrrl 1 orni¿tls:3n t:a1 ^ br transmi ned through siseh i ¿oínaa^ n3 " 
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McCullímih: Per second? 

Lli KLEDEfi: I 1 ' '."i i' 1 psr sccond, Now, it" you speák at thc rate of 10 phonemes per 
¡econd and use a vocabul.iry of, sary {to iiiakc it easy) fc 04 phonenies - we actuaUy dis- 
onyuish i ? ni y -Su or 50, btii 64 í> 2' - yon gen trate 60 bits of Information p er second. 
Thh iisuflles dial lile phonemev are ;kl\ eqtully probable “ 

Wikseb; Yes. 

Leí ku i js ft: As i i oí í ou tM.\ they a re noi. 

WiíHEP; Lcss than that. 

I ?■ k i.i[i■ i--. So ilic 60 ts an upper limic.To get into round ntimbers, ler us cali it 50. 
Troria 1 mh,ihh:j Jmvn tu 30.Yon ser what sort of eeonomy of comenurdcatión tacilitics 
ií posible ir> tbtory. 

Wifnejü: Therr i* abo anodier translación. 

r have workcd out thc .imomti of compresión possible wiíh spercb, ií you 
mude l m- of alt statistics avaihblc, j* tar as 3 coiild csrunme tliem r spcech could be 
trinsmirtni overa 2^ db ctiaimcl that k only about 2.3 cyclen ivide.You can compare 
with 2íl db channels 10,000, if you have a 5*000 to 1 reducción. 

ft'ntLK: li: úm 1 tTandation írom the phonemes to ‘¡cnuntio unden?taiiding, thc ™nin 
c¡í«t onlv b.ive tu be he.mi buf abo underitood, and ag*ain diere is Home further redm- 
tirii-n Wi.' really have .inotheí stage o! translación tbat may eilher rcplace the onc I have 
pnennuned or be pui oís top oí it, partí ctülarly whcri we observe a muíais or observe 
psople, iban ls, tile behjvioca) tramlaíion, En other wottk we have whai wc comsder 
tbc Jirónm ni información, che original theory bclng that we have the máximum 
cmíLint oí Information i bul as we have just s,mt, ihe amoutit of informaron rereiyed 
■ind usable bv the particular rcceiving appanfuH s^ tcrribly pruned- The interesiing 
diLng sv ?h.n thk same sort of pnming nnt only comes up in specch; st al.so oceurs with 
btiatagr- i n machines. Fhere are many canes whcrr we talk to a machine and listen to a 
ntichine. [ ,i [ 11 etinsidcTÍng, for exan splc. the rcmote-contnd substahons tbr hydraulk 
piwfr, svhete thc powcr díspaiehcr has to get mesHages to the machine and \vhenr thc 
machine has to inform the powvr dúpatchef abouc significant tacrs. Now diere jgain 
um híise the same tniulation problem. Yon muse cKstinguí^i ihc Isngungí .is ir gw' 
<™cr rhe Jiiic with the | amount of infurniadoii £o<ti£ ovtr thií tiñe, wiih tht linguage 
^ ir esetts itselfií, beluvior.There apiin yon have the seccmd iaw of thermodyrianiKí 
iitnng the inforimtiom that you rcccived; of fourtc it ¡"> i |nt ítooti ítesi^n kj hatt 51 
íÜpped tiio Iirjvily, het-ause it itiMiti íi b;id use of the lime; Un iu inost cases Hiere is 
sf ü] prahably a vrry appreciahk' amount til particulatc informatioii, 

Lh KuütJi: Since we have iiaiked about ihc voctxkr, ] think it triight be ot iuiercst to 
íepwt soine very prelimánary resilles of observations being made it M.I.T. now with * 
'ncoder. It k actuj|]\ an H^chaimel arringemetit thnit divides thc speeth spectrum into 
'chuméis and u^s’chc dghth to keep track of thc fundamentd period ot thc vone. 
Tfc apparitn$ k so set up that yon can meord the H sdgnak ¡ ■■ cnvelopes. ™ ue 
Pfltch iOnlw\ Mgnali and play them back too tase or too s3ow. 1 believe ihat the obscr- 
^dons are interesang in relation to Siroiid's nodon about bow fást thc bram can oper 
^ The device leus you speed up speech without havuig aII the firequcnocs go up. ot 
íiowi] without havmg ihem drop. Ii beginmug to lonk a^ ilioug i you cannot 
insn'a-se thc rate by more than a factor or two, or posfiibty íhree. ovlt t te r.ite o or 
nary tonvemtion, withouc - , , 

Sutoim; My bese high is 2.3.You would be driving a mm menzilc^ly.Two wonld be 
thc máximum. 

LitKUDtB: You 5 -tart to lose crack of so many of the words that yon cannot piecc 
twgtther - 
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WlENtiH: rht rt ‘ l! * ^ot Mmc rnciujíh ÍO gct the mcmory woiiing, 

Líc.KMm n: You jtist don t run rfojt fast 

Pnx s : When yon wetv discujííng the effect on tncdlijíibility ofa &fp ffltcr duc lub 

, bc ow or a “ wp J .inmune, it jppeared ü if the upptr cune wcn ápriy ib 

iowct curve subrracted ¿rom orle? 

Ln,ki.ii>i-r. OI i n o! J mean tu indícate th¿t ihc two curves, luw-piu «uJ hudi-ra?. 
intcrs^E 2 X the Jt-vrf of71) per cent syJfcMc jrtkuJaÓan. 

í J i in. b ar nnt -d.so irur that che other o«e is subtracted ¿rom the tirsi, únt k, id che 
' U1 * r m vv na i you nnght thei> comidcr tbai the mccüigjbUiCy » díMnbuid jáim^ 
In ran j»t’vr You suggested chat. 

U< Kfo» the logarjthmiL' ftrtjueney scik the curro «.in the unm«r»K 
tíl,OCOln . C “«*>•»• * fhink. thoogh, cli.it yuu ean ímd 4 veje (j distortfil n .Jt of 
on w lii fi che two curve» would loole svirmictrical, 

I Jtts: Not ,f yu U p]ot thcm bodl m ^ 

■ M ‘ * Lr ^ ,i n cufian ibc lintíts oí accuracy with which ihc ¡ airw «<hcr- 
mmí-ti I jm pmty nure you can, 

h c \ n , r ^ \ nK '. Sh is whether or nnt yuu can rrjwFd thc imeQi^ibiliiy» 

wjí na irlv^r * ** t ltlVC SL J >lw P on *nts oí dífíémit bandb, ■uj^^jesting roqghly dut dtf 

wM neady mg wh.n W bari, [|u , j,¿ ¿. lnl „, „ „ 

’ mp,[j r i >.u beuig nartow And sprod ollt . ^ 

that vou tik J,)wn ' ^ tl Us fet * UCtí the sitUAtiim to a ndicukms extreme. Sn 

t het r iiiu-l]j. r¡i-! ¡ 11 rJ 1 1>I | t y^ trL‘t¡ueiií’y bunds:tAkc aJ! the tnld cvelrs jnJ compari’ 

rf ÁíSttLr* ] ' ,[ ° t ,ü ,Ju ‘ “ ^ t>f cou„. vi>□ ^A» 

you jjet inteiliirrKii * K, | >,UJ ■ i PP Ti,at '* 1 L hf Mtuation represented by that cmrt»cs«. 
ní eoiitriburioiv f ' V '■ U \ ”■ '* n) higlu-r dutl the thcory hased uo JiJiv.ir jdcbrivjrv 

hope «É woHcíuk ™ e > J "‘ i ir expida* why thetc nso d»b 

í-amUjtr Eirnith \ - V “ Ln ^ ÍTU ‘ Ií_ icd 10 determine what thc hmiv* .lp-' & 

we use ínr intjeUiyibiliry^th^h E K * tcJevision ajad bmv niuch re jI usibntutiLMi 

ity. While diere douhd ^ lert -‘ ^ 1:lt fia^x- t.iíkcd nníy about inrdJtgüiJ- 

what pcopie IoqIí f 0r ™° n *0*^1 bing comparable to iiitrJI^íbtlrEy. it v 

te, IsteS :?T ■? “ “ I**» 

•JiscuHingefiécbi {ándese - U ‘'l ^ ‘hin^ Chat iJiotild he kept m nnnd whi^ 

CHUK {I jhould perhaps V 111,11 ■ t ' ÍÍL ' t ' ts ) «P^'ii inteiligibility is th.it .Of the» *&»»- 

erably. Ir k ainaaing how J ?™* > < ? mott * on *^ iropair speedi *qualtty» ewwd- 

tvjvt íomi.or ajiv urW " ^ f u ' e,lr ls * JI tteterrinH slitchi ehangB m specHuni. 

**,■ «m* u, e7«SS3¡? T. ,pccd ‘ Vhc (*- “'»»»■' 'fe sS**»» 

hiilty is iHiatfcttcrd. but difFt ^ ^ ^ ' v,th,nn pn>duting a de-iertahfc c*c». bioj 1 ®' 
Mow ftnely can we díícrinjimr 1 ^! * ^ ^ ^ Iutc are two se patato qutíticiR^ 

on che other hand how ^ * * 1* ^° U * IEltlíí mlTC lJlc c ^ lin ^ cs w L ' J|:I 

Cuir^^L- are the chances thac vv , ^ nm & >' ° Qcs *>ur pciteption resist natraaurpiJg; ^ 

mundí and tile meanj™ of rJ tl ^ erate w * t * w >ut losing thc idenúty mt'thí- specfb 

MfiCut l«,í: TWq or 5,^ ^ -nvey? 

Mahcji.-js; I want to .is.k vvb r t\ ^ ¿° S ^ K :I ^ ^ e -ní-Manquis wants to say somethin.^. 

ki . nd ofc “*nfxrH4iod of vúual ,?■* S °' of3t ‘ tf ^lectionk pendí* rcpnfsmts desame 

J of Prínt translatcd inmH y " u h;ive í]vT sainnin ^ l ’ ,l ' J]|U 

\t;H¡ j thmk it d t]C ., L rjL,í! ™-off signáis flvc uhannds?¡ 
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Lh.jsUíjí r; t-s.cn beiter ls tbc Tebucogrjph. SLnce you are inieresred pnnespally in 
Lonroui^ the Ííbüwgniph ¿rases eontours. k i', not torced m tover the whole apea of 
[he paper. (The Tdautogrjph is ihc machine íhey use ¡ti hocéis, between tbe lelephone 
Aut;hbttiitt and thc dciL for example. You Wfitc at one eud with a pene i], and 
jiKícKct penal Jt the nther end oí'the line copies what you h.ive wmtL-a) TbeTebu- 
toeiaph sk^ruk can tie transmúte d - I think WÜliam Tullcr gfrvc suxne precise figures 
once - íji a fanctotically símil band width. 

Wii:nf r : Ihere is one mierestmg thing iri a II fhi:s disrortion. Ha ve yon ever tried lo 
tee whether you tan cttmpletdy dcstroy thc forméis abilny to hear muñe? Lfocs any- 
riungin thc way ofmusk get thnjugh in these violcnt distoftáons? 

Ljcjílider: There are nol any very good fesuks 011 diat. Most ni the ihings are just 
cisLuI observado™. 


Wiener: Whai are the observado™ f 

Lk mm k; Ocarina muñe is vastly miproved by dipping. 

Th üeb r Bul ntn vH>hm or fimes, t supposi\Tradititma]Jy p^ycho-acíjusticians used to 
be very musical-propio like I Combost[e]l + Sfumpt. [ don t know whether thac tradi- 
lien mntinues in New England. A musical pensou rrught take violcnt exception to 
your transfbrnutions. If wc think of mere inforniarian valué, wbatcvrr we gct is 
redundan^ we can cafely reduce it 10 some iron ranún. 

Lu.kLJUEB: Por imdcmanding- 

Teubeh: Qf 4 sorf li depeuds very much 011 your ítritudc, Thcte are matiy sitúa tioris 
vdiere we migfat hcjr somcxhmg > but we dmft listen. A El w* tlotíce t aod vare 10 nodce, 
is whtihrr someone is still talking or whether he has stcpped Tbcn agun h wc l an 
íwitch our altitudes and listen spectíically to inHecOons, slight varíatmns i 11 piteh, 
nwtoncs, or what tiot.Vcry fine di fie rene en can be deiected; any oí the*e traH^Niríü.'i- 
tHias vxm mviLiHuicd can be deteaed by thc listonel presume, oven chough 1 1 1L > 
TnightnotgrMdy affect inidligibilin. When you íürsr pubílshcd your observad mis, yo u 
pm rhe empleo m 3 differeiW place. Yon spoke of equivalcnce of stmiuli.You pojnced 
»ui thji úk inteUigibdity nf sueh distorted speeeh demónstrate^ ihe extern to wIikIi 
thr nervtius system is capable yrdisreganJing Jifleienees, difterences that are ir relevan r 
® che urguiisni ai iliat momern. Ortainly y<mr átí* *how how üi wc can go rñ 
L^tracting one and the same general pattern frotn vasdy different phyMcal cnniigum- 
[3Liiis. fi:’, i:ir]pliasi/e esjuivalencc stimáili would be mísru 111 Leeping svitli e'O ov. n 
Im..h. If you sute the prnblem in tettm ot redundaney oí informa | tion, I m á iai <m 
Unportant aspect of your vvork is overlooked. 

CirnABji Tlui pointi up 10 me thing i hive beeti very eiger tt> ak. I doiú knov. (í you 
'..133 amwer jt frnm -lÜI thesc modificanons tbac you m.ike. Have you t tune llc v*n 1 ■ 3 | 1 V 
foírty simple sutemertt of just what tbe coditig is tor intelligjble spn-'UL . iat ,iri c u 
elcraents uf nutter that mnst be therc? Are they few and si ni pie r 

luatUBEit: ],. SO fir as I have come to an opinión, 1 have come 10 one that baen 
buki [yy se ve ral otbers. It is that. if uot ffcc most importaíit ducigi■ £H| e 0 [ K SL ' ON 
ünponant thiñes [s the distnbution of the enrrgy in frequent y aiu m tune t u ti 
qumry and time analyses being made oniuhanesmdy; One way oí saymg it ^ 

■it the reso nances oí the speeeh spectrum (thc places along ilis fnrqutncy s^i c 

-W of the ,Uvr ,, ««gy ípectruni), «d Zü 

>n time. Here r I kiHm how to derribe thk Ym, pwbafcly ->rv aJt tamüiar vjliIí the i II 

MepW Ubomwc' work on visible speteb. I brottght along a sbJc ünc 

0* thc patterns. , . - . i u- 

Ptrií: You diink the nadie wjuld be ihc same if you u«i Arabe w»"* l|lstcat " 
Eiiigdish w-Tords? 
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Fií.i.m J| An imenjity-íreijueney-timr ruCtem Ttlis vmHf ■pfrL h pinrrn «Jktw\ \Wx 
llw n^nísa.nte>i tar cirnttrilTations ofcncrp jdon^íht' ItcüJLMfncy vuy j s-riw 

^yLtip *Urmw¿I pii¡ r(iri?s^ pnifgrrssrs Irom ont* tp&ri'-ch íound to wiíHhft. [PirniH, IV K™ 
jjiJ Pfti-bm in, f ■ F Jf trcu- 'v | í -lnh > 211 , f2$ k t : m J ( 1948 )], tlraieíul 
acknüwtedfcp i n-111 l\ iiulSi 1 cu th^ kiurrwd o I" the Ainmtna! Sóciirty ni Amc-nci íbr tlwiff 
pmm^inn to irpüdwt thñ IÍiílitc, 


Liciujejek: Why? 

í ? itiíí; Arxbk has rnany more guttcral cousonants and smmds back in thc dnoat. I 
wunder if it i> due to plionemcs. 

LrcRL iLítH: The figure pre&ents a represen rmori uí-i saiíiple ofspeedi, ^Unusiul pie - 
tures,y The plot h ot [tus hort; tile vertical sede is frequenev plottcd 3iEicarly-TJr^ 
sonta] seale is time, abo plotted íineariyThe darktttss of the plot jt a given ^put 
scnts dw cnvelope amplitud? nf the output. at a particular mcmwn^ ot’a band^pasi ül- 
ter centercd ai a particular frequeney. Figuír 21, As yon see. och oí che stvuikk t* 1 ^ 
characterístíc par | terti. In the vowe] patterns there are concentrado m of cnctgy ¡n ^ 
queney, these are eatled forni^nts. You can sce in the figure bosv the íbriiunt* tno^ 
alóng, sometí mes swingiiig up in frequeney. sometimos down. Now, one strongfy ^p- 
ported opiñlon L$ ih.it tlie importan* thing for imdhgiMitv, the tasic due to che iden- 
licy oí a speciii sound, ss thc pawcrn in frequettey and time tafeen (in su tac ai ^ 
queney and time can be so taken) simulcancously. 

1 tuve the nodo ti ihat, for thc hearing qf consonante espeeially, títere are oihet 
¡iisporunt ftMtures. The duratioim ofccivionant sounds,quite astde irom cottwierantí^ 
ut tret|uency; are nnpprtant, perflaps crucial in che case of some eousonailB h ^ in 
mu resting possibility tb;¡t the auditoty system ckher veorks simultaneoiidy with ^ 
or inore eomproriuses fbr resolution in rime and írequeney, one pan of" che 
rL.s L í v 1B1 g act urately m time ,¡ruí another resolvjng accuratcly m treqotncf. or Aút ít 
s ips nmn \ tram one compromiso to ano the r | think th;it something of tHc ^ J 
dehente posMbdityr but, as so often h ibe case, títere are no re^íly mieiaí data. 

. íKoi L í. ^ > 0| i tiiakc upa solí lid record ítLg ^'hicb is thc same as lirteniilg to sunníi > :| 

of rh 1F T [ T ^ L l ^ mT11 tlk!S s P Cfcl1 recordar, and it Lncludes ,1 rmnmture number 
mulUple paths ol transmisión, it m posible to a s E -nve ofthe rektive depth oí 

óv„ r!,l K ¡í ''”“ n í-» ■ Ü-n . wnon. «)«« 

yoii thc huí' "i i 7™* V " UTL ' LIH ’ c ta ^ es twl cars to gct the he j ring. One «r wilte 1 ' 1 
íiow vmi W -o S u íd ’ "l yOU haV ° HO,llt P^edence Computer, it b dífficuh »«ottg»* 
yon g« You «t fubié ri ,nt .°7 mJCl0íl thM 1 IN in front «for bchi.nl RTlui » ** J 
cit> r ofthe «iin„ii ^ * l 'i L " líincemcnt of l he loudncss, ,iltliough the physicil i [ltL '' 

I—. *,,...,*«1 w..h *. 

multiide paths wh h i ^ 3 ^ SLí ' l ^l^mes can be equated, but the une ^tth 

■“-* ■' ““>■ — --í-* 
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Mct L'LLot.it Will ^omeonc w ¿omething aboút chile loodnehsr 3 thmk tb;u is one 
nírhc peculiar chinga tluit sbould be drscribcd. 

StKui'Li: List sumnirr !>r- í í.lhht :li John* Hnpkim took scwral subjeets. We havt a 
Liede lIl v i l t: whít'h rather brutal) y «. Iips mit a diort sección of a sinusoid. It vou clip it 
i.'uí verv hniEj.[ly, ur' izourse, you gel not onty che firequeney t'mm which you eíip bm 
uLirrv nther íreqisem i l■ s. Under ihese v iranm^iik o íi.iriKT, clip | ping bnitatly with [*B| 
r-nve mbjeets* tcuind tb.it .¡ pimple, perhaps ¿ few rnilliHcíonds, long. 2 P 3,. or 4. ww 
ite j ií',hk 1 himple, wberebv ,i SüHcrCl >. mild estímale the lotidneSh oí tbe eontinuitlg; 
souud, altliuugh bt' asín**, m my terms un! y ibout 2 per cent uE die avada ble ínfbr- 
miHnn. A very --i■.-ri -.*]]ipil 1 , 3 or 4 millisccomlH Ióulí, was gond íor ¡m estímate vutlmi 
a ikciblc|!| two ai the amplitud e How loud utuUd il be it I heani k a3l the riimeí 
Vüli barre to be quite sch^onscious abone it. A littte later I was working by a rather 
more ditluuk metluid,. useuí; bíter- wluch restricied the frequeney componente quite 
íharply, wbidi meant chat 1 could not make i niec square bundile oí soutids, hur dt.it 1 
tud .Lti envchipc which n>se and fell m ahnost piubability shape distribución lor 
wu litis. Howerer, I found chal uitee yon had the idea oí what you wcre tryinp to 2 is- 
LTÚritnjtf, in this case a ¿ampie id wlvieh 2 or 3 oí the waves passin^; through this tdier 
• - i. hed tbelr mjvimmn amplitud? ,st ,i thousand eydes, it w.r, .sgirn suftfienc uajnple 
m estímate the amplimde of a comtant ógnai.The method oí esdniatioin by the uayv 
’Anjí tt> set chis same siprmS -u ,i constant ^mplitude to tlic equiUvent]! | loudness, 

WcCoúocb: Can you imítale che chanfle in sonnd M iíl? 

SrnoLis. Subjrrtivdy du- sounds at shi>ri leveb M ü tñk*tkk-tkk> and yon lt.iw a díftj- 
cult tuii l" .fcSHizning any p.imeul.ir trequeney to thetu Yon un tell one bck is li httf 
higher or kmer than aüother lick, bul to match for trequeney is difficnlt.You nn^ by 
-in eiiormcius iniount. As the ^mplcü gnsw a 1 i tile longer without gettin^ ipprct i*i j \ 

■chck* kmder. íhey go tock-iock-tork, then tep-Jkep, then Mñep-fe/í fp, and ílnally r-M-e 
and >^ u have praaically an csaci replica of the s<mnd. Apparcntly whenever ynu till 
up about km.) tiiiUiiecondi of the í, imple, yvu hove got .ibout js good ;.n «túnate ot 
the pitL'h is yon wül over peí, but you H«d to til! Kf uniy -5 or 4 itujlbecon :> u h to 
gft «su esEuñate oí"how lotld lt ^ in the du k sensc. 

Liciiupi-h: ( riuiik the repetition race of the pipi n an important paraneter. 

^Tkriurr You do your beüi Ln estim^cing che famous ten pip^ 

TtUEitjí: <.'.tn vnn do ir wtth sinde ditb? 




J»y sfudfcc^. on iniining methods? 



LiCKLrpEft: Listener or talkers? 
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ut'iltn. Liiid talkers, 100. As far os li&tening es concernid, che concluyan ws thkéc 
wiiy lo itvurh a pcrsííii lo ]isleo is to pmvidc high motiviti™ mui ™ do th¡ir in j 
number oí ways), to pmvide loes al speeeh fbr him ro lisien tu. ¡md u> pruviiie hnm\ 
eilge o! nrsulis. (The liste ner rnust know wlicthtr he hcjrd ]t lurnrrd) or nos ■ ft b 
importan t, abo, to verisímil ¡tilde, [he tevt miu.mion musí be L]tjtír likc die -.¡iuj.Üsme lor 
which yon ore ir.immg. As ,i matter oí face. in .hrtkulatkni trsting mide i¡ hi* kefl 
fauiid fh-íit aiter much experiem;* with j par t bular kmd of speedi ond o pjmailiT 
c'O-mmunicjtiurk &y&Eeni P the crew wili bccome ^ ity protk'ieoLThe scom wii[ tierna 
torm. Then T ^lint «i somewhjt nevi fortti til ikstortion is mitnclufed. or whaí fe 
•>pcedi material is clianged .1 littk\ the scorvs drtip ai ni i new leaming pernid bcpm? 
T líete is a considerable amount of rramler, oí coursc H bul thc degree eck wludi rh-; 
learning is spenlie íü 1 given coium un ¡catión sysiem or toa giveti iype of dutoitUm 
ncvcrtheleas, n jipressive r 

Wi-.kne:h: Yon ore not speaking of icstmg j specifir meihod. 

1 ic'KLmjch : A ncw l' rew impruves chroughout .1 pemnt nfrwo oí three muiiths heíoD . 1 
it levéis ofl on a plucau. Fheri tlic sperifíL secundarv iinproveincnts extend twer ínter- 
vals of perhaps a week or rwo, 

WtítNT;n ; You are obvtously noi eoneerned with fhr drvdopmeilt and ihe tesdog ot 
trainiiig melKods. Vou present .1 person u ith .1 great varíe ty of distorrium and fnejam* 
fii.s ability u> perecí ve. 

LK.Ki.mt.]!: 1 he re hds not been enuugh work done tor me lo mv anythíng 
abcíiif lliai quesiion, Aeruallv, I vv.is newr per^onajh* .k uve in the wnrk on trainii^ 
coüeagues in the laboraiory werc doing ¡t | 

Mí £..i.!| i.cjch: Nave you any idea wliat human VáruhiÜty ts jt thc Icvd (hcy T«ch ^ 
the end oí training? 


Lickijdhr; ] know !m about that than about their hitkl levéis I ei me quaniify vun- 
.Lhilitv in tcrim nt perceoívige of words itcorded cornrctly. 1 shoultl w th.it ifyourtin 
vuougls tests to gei. stable scorn for individuah in a group of 20, thw nú$i vers wvsl 
. íine ^ rson ^5 P er rent comee* and amirher getting 75 per cene corrcü't.TlK 

irires presuppoKc enough tests to rule oui tlm tuations of measuirmcnt; thc rf 
indi vidual difierences is that greau 

oní' H H: If kccp triinin s tlt;lt gn’üp. do thcy pul] wn- dosí mgíther * timf 

luir r; ^ ^ Jl ^ li l J l >c ” 5i ls c3hü: eIil 1 sforts ger higher, dit'V Inmch tlosor ingt^rls 1,1 - 
tK-r Lfin -irN .'V Jl>1 ''■’" ir " ín! " ^ u> ' :,USt ’ <hc hrtter li&it-ncn rur into thc cdSng^.Jj® 

. 1 1 . ) t *‘ e t ^ l ' ií § ía Jo is to introduce stress (in Üie ibrm of no*» 1 or J'*" 

r ‘; dutt ' Ehe intód kvel. If you dtd that. I Jo;« 

ütrtraincíd Jkrtn^í ° ll ' TL ‘ ,K ‘ l " wt>u¡d be imh les, grcat tlian the sprca** ^ 

Ml ( ■ ' ‘‘ 1,11 8 Im - but I dn not thtnk the dfret woufd he vtry ínipns^ 

between ih'IL M,ly 1 one more question? Is lIk-tv any vjo.ia^ 1 - 

those whn can n, -l * ? lt easily, those wlio can pick up c^ily' u 

*11» tan pnk up phrascMu- h 

! Í K| 1,111,1 I Jon'c kdaw. ] wüti ! Jid 

.. 

Bdl1a, * k »“ have 

abüJtyr ^ Iif | íntelligmec? 111 ^ '* iel,|ti ° ní3l] P betvvecn lEidjvidual JsfFtrcnces ift ^ 

bldcjjntH; Very Inw ;r 

and performance in r ^ r ^, r ¿'' í ur ^ cl:ilio ^ bctwtrn thc imdligibiliiy tese perfortn^ LL 
perhips -0,17, ' " ng CD< e ' 1 lllíl^t, w» a» exttemdv Jnw có^íe!atl;on F Il«fl lJV * , 
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t'lTTS: S]gmik.UK. 
i.LCKLJPf R; jjilsl abmii- 
Maquis: Code? 

Lie tu lih v. Spokeu würds and telegraphit cade, 

Wienfr; I ihink it mígbt be, 

Mlu> Ifvou talle abolir anodin kind oHu formación, if you are trying lo commuíii- 
fate the Face chai %LUiiebod\ is angiy svhat ndei uf disiordtm might be intmducred lo 
tiií, 1 .Lnger lhie of j Dk-vv^í that otherwHe will ¿arre exuctly the sanie wordü? 

¡ ir ki icn h l do not kmm ÍYrák Imifing. peak clipping mAes speech munotanous, 
■imi I would stiongly suspcct th.it tome of (he * cines to anger wonld be cliniinated by 
í bppi 1 ig t(ui oí te thmg seems lo be quite irtie: ewn tbese emntioíial tbiiigH are repte- 
H'iKixi ¡it .. rarher redundan t fiishion.l be clues appcar i31 ainpliiude and iii time. ] be 
pjceofdic speee h and its miensiry are aflccied togclher. I iKink it very unlikely ihat 
i > ou wúuld lose che ángry qualiiy oí speech by washing out, say. the amplitud* varia- 
tiom (yanations in the cnvclope OÍ ifae speovh wave). 

l 3 trTV ¡1 ls difíuuli to expresa resignition íl you liav? lü shout at ^omeonc 
Wi [ \] r: It wnyld .iko be utiderstandablc m dead-pari tone. I do not think thac lilis is 
Igciod. E rne.irt the teridencv 10 eonvey emntion by liniitiny the nme itngbt be very 
acrious onc. 

Plus: Time amplitud? and powibly general dnft in pítela from the begínning 10 che 
oíd i>t the phrj.se_ 

Mkuj Perhap’i the mmt essecirial poinc woutd be sinceriiy. U we are going r'imher 
mui this continua! broadeastíng herween l ountrnef., or use of broadeasting in ^arious 
a>rts ot" general eominienk jtkin, vvh¡H does and does not vound njiiccíc mighi be 
wmie&mg that yon could aitalyEe- Qur commen ial broadeasters ate purposely i™i n_ 
mJtwy musí do something The qttesrioii k wbether that vcovúú be manipulatable. 
Savacu ; You mean nobody could be chat insincere withoüt spct ial tninÍT3g- 
WiENEit: [ don't think so. 

l J irsv El dependa upon the person reteiving. I imagine ihn^l lo a Midwcíternei ,u>y~ 
ont 1 who ^pL-aks with an Engli^h acccnt sounds itisineere automadcally. 

Mein: That ^ anothet kitid of eflecc. 

Ln ke.uilw: fht Word *insmccre* h used differendy by differcilt people. 

Km. un: I should likc to bring up ,1 point wliich b^ tominately or iinfommately no 
l's jniig OD the intcrnafionjl sitnation. ln listening co talking pane>B H you may 
chai ihe oí al Icast som? paffots appears uidisúngnishable trom th;« or u.e 

luirrinn teaeher My awn observado m are olúefly based on parakretn. . U. r u-Mring 
íoiwe talking behind my back. L llave agflin and agáin been obliged to turn aroumJ (ü 
detennirte whether the vvords or clic sen tener had been urtettd by the pnr.ikeei or un 
human teicher. I am wondering whether rhb identity oí auditory inipressio^ mere y 
Apresen is some ib? tu of equival ente or whether the togranis oí t it pau "cl’ 
ihe tcachcr T s speeehes wonld be more or le^ the same. 

LiriamtK: My guefc n that 1/ it sounds the same, the spectrogram 
quite the same, bul I do íiot know Ibr certain. 

Km.v^ : i think it is m, pom.it to know whetheTsuth a strikin^ »idcnáts* ofmdnor>' 
itiipré^inns could be a&socitfed with wklclv dilferrm speetn. 

I should l,kv to rruin. fi.r a morn.nt to the qu-tion of m.mvat.on by 

Dr.ticldider. Herham !>r Werner WÜI remember the oíd observüt.om hy Kabv on 
the ..nk.su of I K.ilmd.et O, I>JS ürosshirn <lor m ¡^ischer mid 

Akod. á. iVúí. KsI.Siber per- 
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is going lo be poli 


P^inlogiM’hcr Bcziehung. al/rk. d, k. Prcas*. 
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fn-nned bntm opcrations on utkiflg parren and émtwvttd that h-c couEd proétet 
spcetrh distu chañe? 1 ; by injunng the niLhmtmtum ¿n thr nd¡:hborhood oí che Syfvun 
fissure. He fti,idt s-ointr ven inlcTWting observatisim on [fie irsütutiaQ qfspcech in 
ibL^e uphasic parrorv. Aifer (be opera non, íhe p.irrou regimcd tiiear wjfeiúlaiy hy 
thcmít’lves «.íh hí the rbvtlim, rheu ¡lie vowelv, and hnaJIv che consonante) without ntr 
bcíjig lüij^bt aguin.l Jie birds bebaved as il'thry w ere jwjn? oferrnh. jml iiiiprrienruiiL- 
m therr pronuncia! ion Jiid Ljjv? che impnrssicMi of purposcly trying ti> eílmiiuEc siidl 
défccts by ¿ssiduously truininp; themseives, Ar any rute, they w<?n? hcanj pracüdng che 
H ’ knic °r cveti pures oí wni%k tnr bours ,jt i finir Linti! tbrir pranunrialnUfl wjs 

flawlesj, jgjiíi. pointed our by Poetz] (Vienn.i:-, chis is tn tiriking cundast tu tk 
bi bavior oí hurí un aphusk - pa tienes, Apparendt ihc *raiitiv p iíiün* oí in jphnus p.izrut 
tn rrying tn rcgain normal speedi is far stningcr than thu| ofu hurrajit uphusir, 
LitKi.mF.ir Thai k 3 ack of cerebral cuftcx. 

Kuívek; I bdieve onc oí che ni ore irifrmting thíng* .1 pw c h cu colisi í lubíiTiinry 
nijght do k to analyze the specch of normal and aphusk parróte 
McCuiiocm ífyou w^nted tu make a Foixrth ofjiily oradora* whkh of the modb ni 
oisEorcing speech wodd ya tí ncceuarik eliminare? 

1 ií.ki inm. Ccrtainly yon wouid vv.iru to ei u n E ruto clipping. You mighl Eiimoiiuiit & 
certasn mount of -expansión,* You can heighted the efím by int mstiíg tbr dynjnur 
range or speech artifidalk. 1 rhink yon wouid wini to jvoid líuircr. Flurt^r J¡t a ratear 
tu u por íecomJ introduces a quality th.a mii^osís unecmifity nn rhc pait ik 
culK.rr.Your boU, déclamuiory ítatemept wauld Cuite mto a qücsdon. 
i^rrrs: Because che fivquoncy chatiged ulso 

L¡t ki iJJi-H, U i\ raiber hard to suy. I think yon want lo keep the dmamit s, that k rite 
uu^ot ohaxige of mtensityi ^ {nonounerd | and definía u, chty'are 111 (he Ofigiml 

H “ wy™*-* done th» rrit-k of üJting ., .peech ».d perfcctty 
urrui^ m t l se thing^ tb;ar give dynamiev cls it, m oukf to 500 what happcns? 

wífli rll * R . V V [IÍlLÍ ^ llw ' n í elippcd vpeech b.ii'k up by moduludng the clip ped 
nf ^ ^ rUL *'^ € ° t U ufu':Iippc‘d w;ive-Tbat mudo it sotmd conódcobly rnoretiat^ 

U1 t;r i ow: Does i t chauge the jntel] igibi I i rv? 

LiCKltDFji:; Noi much, 

l“T : ‘ hc '“‘ c ° f ~« 


s « possibte to nukc fricndly sptech hostilt-, ot vke by 


I.S. 1 LL. 


Freakwt-Smith: I 

ürmÍftR:Th" t a i í ^ Cl . t Ul ,r Wiy 5 *’ ter il k bctíl dl PPed? 

«s=ly v^nth the rid oKliviroiri TE/ P<1SSih,iÍty You m, E ht rrV lrtl1 bf ri '' lliIL " : 

Gebaso: The voirc of I ! '’ UV|n « oi>cr petMq rnoduütc anodiert wont. 

voice oí Jacob itt the words of£ 5 
Frfmont-Smith: KwkiA, Fr s » 

rnakts the soonds .Tiu tu i m’¿ « v.. T u 
“tin. tut, tui.* * L ‘ tc lL * cjrT]t ' s oti u convorsation by rmidulatinm oí 

LlcKUnQt" One oftbe tiii ■ r 

to statt With rjuidum ny£ lllteTested but Ime not >« donf 

unpíwiin* apon it iht- cnvelopt- o/, ?.j ' Jt < ' íln P ut 111,(1 « tiy such mcthwh * 

fiie.iii, fór ejfainple rlnr tbl " niodu ^ t i°n uF ore perv>u’s stH.'!'L'h. do V 11 ' 

spcedi aitii analvze it jm| c k t aM TJ i !i P CC( 'h. analyze it, and t.ike 

- ■ “<* then, ln effea, havt Roow^h giw Hítfcrs speech? 


lT , ■ „ , . , ' ,ÍJ h <, 0ílie oí) televisión. One duraccer in thn simpií' 

“■«i. tui. mi.. Vet he carnes 
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PtTTs That Mrxnild he diftkult because oí language difiere i tees. 

I m kí i ni; k: Yes. 

Mc( lüh ¡i Ní»[ hjvini; listcncd lo thcsc test ¿tvkfs* I should likc to ,isfc -l tjuestion 
ikmi MTiiK'chiii^ ili.it puzzle me. It i'- úirlv clear that yon can practicálly desimy 
rtnTythiTig th.it I ) uve thüU|¿ht nL'L esiarv id specch .md still havc spccch rb.it b speeeh. 
Td what e\tcm ¡s that tnmlati™ md 10 whar extern is that still flfjcech? 

\\t, ni i<: It sh vtiljj \pc?CL-h, ur. for chis masón i,t ix undcnundablc wíchout special ncw 
trnniTig or wúh a mínimum ol n^w rnining. 

Li Ki.mEp; Muí i ,n i he qujhtied. I eaai presen! Mime ñgurei. Il wc clip spceeh un ni 
illih.n is i. ■■ is thc ltio nf rveungular wavcs w c ha ve nieimoned, ¿rnd ptexeni tlus to 
an .irrinilad-on ctcw m. it1 1 iw p menee, we gec stores or í^ words in KM), After pffhips 
i | mcmth. thry go up very ncarly t© 90 wotds in líH), 

Wieíneb; !Jut the txxint is cfii.it W j conspicüoUü contribution. 

ÜLKlini’R: lt ix high entjugli fot ccmncctcd xpecch. As snem .ls you talfc ir xentences, 
•i.n. *IV k up fiic ycllow petia!.* or, *Gct nw the plieii^ il is posible ro h.ive the com- 
maud ubeved immcdiatdv. tlut is. il thc listenet lias any intenúori of obeying. 

WltNisi: tvn't the rrainmg that you need che kind that a man ncedv who is dcat, that 
^.the ptcxcuuday hcanng-aid kind? 

LiouJDtR: ÍVrhjps Ies* trxining than that involves. 

Pmv 1 wonder more and more how mucli the resulta of ihe degrce in variante of 
£kwrt kinás of disturtion depend upon thc stauscical distribution ot the phonemes 
whbch aiu. prest rti i a l ti 11 ’ thouynd wnfds wbieh are poxxiluhties and opon tbe Jegreí. 
to whieh didcrcni plionemes are faidy likely to be confttsed of pre^eni aniong them. I 
wonder kí yon niight not gei wry diíTereiii resulta i i you addcd eollections of xvords 
vnth quitL* diderenl sutistn.il distribuíum of phonemea Úl which diere migjit be more 
or [exs l iiníusing ones, As 10 rhe relativc frecdom ftom variants upon a given sonn. e ol 
diiíemim. sjy. m tangüigc of ditferent iypes s compiring Arabic wirh - 
Witinkh: HawaiLan muid be thc extreme. 

Plitts - with thc aimonan» of alinost any otKer lanyuapc. wouIlI thc rc^iilis be Jií- 
fartu? 

ÍKibtH- When you puc xpeech rliroügb transfonn:irions to tnake n unintdUigiblc, I 
HrppiHf vnLk want lo be sure tb.Lt vou cJki makt: vonr ttansforrmtions lu reverse -ow gLí 
Acsperíh atiple ikitelhgible igainTh.s thc principie of a ^crccy systemrvou u,m 
in preserve potencLd uitelligibiluy. But during thc xvur, ihcrL- aIso sv.ls r s mliC _ S1,u 
f'liT prnblem of *|Anikiiing* destroying intelligibilicv by vupcrimposition o 
extiMkcous soüihk M.ivbc you Aro not írcc to tcll os htnv it %v¡ix really done, but 
beard that one ofthe rnost cffective ways of jamming spccch was u> supcrimpo^e o»i it 
*tne other spveeh - ajAbbcr of voice^ - prcterably m thc ume hngu^e- Mus sort oí 
jamming is m cxprrieuee wc ha ve here ai times, Now I wom er L tKH u _ ° ^ 

American sptrch for opdmal jámming of American spccch, or i> st eqxi-L \ s ctl1 ™ ° 


use Chiñese tojam American speeeh? 

Mi íoidei: 1 tJiiiiL that Chinde would interterc with American ílmost as muctk ai 
American woiild. 

Wir-NLK; Mav I sav ihdv .ire n-ally two jaimiing ptvbhnn In une you want la pm 
the ndin pfrson trom grttii)*: Jnythmg If you u&r * tranrforni™ *>! ’P^‘ lI ' « 

m«nt vo be ¿orten back irom the npfwrJlus. ani I rtght tlut aher a whde .m>[h]n^ | 
ihu you do to tlte spccch to makc it unimelli^iblí 1 t^hen' it i' stipposci [ ° . *j 
afele by jmiper ajtparatus woner or b«r is understotul by (lie urJtnary eai ¡t tlu tin % 
iv not toes kidly ehatiged? 

LlLtLLUjLn: [ ¿m nol so xure that that ix íruc. 


NM] 


\m 
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FníléVk hn 3 -S.mit] i■ Withouf changjng (rom lime xo time, kecping une systnn consujicf 
I k:klij>er: I cannot answrr rhjr.Ynu could make iKe systern emnplica^ed tfKM^i'kn 
tbat it would he unlearnablc, l ihanh, Por csrimple, vou imgbt take the ipccdi 
trum, sepárate tt into parts wiih the aid oí filters. invert ih«e parís, hetefndyiie tJtin 
it.» other parts oí the frequeni v scafc, and thtrn put il haik tngetficn and yon mighuki 
chánge the recipe lor the mixture at l ie que ni intersak I heu ¡ don*! rliuik amw 
would fearn tu understand n. 

W]f.M N: To go íLjrther, rhat is wh.se tme wtmk! h.we suspectcd m the bt-inni¡J jil: 
Sha> mon: During fbe wat some oE the sol reí \ sysíeim that wc Jeidoped tised mudi 
serán shhng uf ¡roques]! y barads. Hmvever. ihey wat dirtrdy or indtrrtciy undrntinis- 
able; thercfbre. u i\ ubvious rhai you have rn do a lot more ¿han \ l*hj ihsnk vou do. 

J h i rs: Possibly anything yon do thal Unes not invulve crhauging owr ti.ni- grear eúül' 
tnCorváis would be penetrable or nearly so? 

Lií.kliper: ^ ntr schciiie ili.it permit* cúmplete recovery of the speceh as thi^: vop 
soulI two sigruik ui adjaceut b.smlv t Ine oí the signáis t> spccch entindy issufcni H' 
nube. The other k the rtoisc, ihe same miise th j t ó used ro mask the ypetch donf.At 
ihe rocesving end you siniply subtrati ono signal from the other, inA out como 
spccch. 1 h ere as tío possibiPity of leaming lo lisien through that. brea List í hif ípeedi 
can be masked so thomughly ti m it ú dead and burled, 

Wiener: You fcrrei it out, ira other wórets? 

Friímont-Smitji: You i ihnot leurn sdeoívdy to oblitérale by virtue oí atiention? 
l.ri KLibER: You can not Jearn tu hear vpeech tbrough noise rhat ¿s so ícrong thjíí pro 
j]íiss by H» denbek beuig able to hear the vpeech thmugh íl, 

(rEkAapr Tíos h a good chance tbr me lo ,ssk a questiem tliat has becíi ofl wfriaA 
VstJs your i'ully dipped ipecrch, peopk ;it í\i\í get fid per cent and implore to W 
C€nE !íaV1 ^ ^' í,u in y «™*ence whedier comrnents thai svnufd be pkasant to tfwm irz 
recogjnzed more e^ily tliari thuse rlur are unplciunt; chai k, is therc atiy kinJ ^ 
1 w 3 ¡itieenvc factor m giving nuMning?; 

- JÍ KI u/i ^ ^ 1,1 L ^ QWr ^3iete is, however. an observadon that seems closdy wlf 

y iU ' r JLEI '"^ trCí 11 15 srí h,uíl > disturted or maiked! th.se you t’-Lsinot hear the mié. 
mon rreudian mHueno^ appear to exen themsdvcs and to determine svlsat ii wnttoi 



v p E n 712 EJ ■ 1 n « b- P^ma P s, anoth er story. 

n i S r! kHnwn J * hat P eo r ,c wtKi 1« d«f that tlicy «moi fblbw ^r- 

. ' h en «te nnt co hcar things you don 1 ! want thera ta 

v '" akL ir v< ^' to migare th c thingyou 

p . " U SÍ1 13VL r< ^ L inJ wmn £ an¡Fwers ai yenir objcctive mesure. 

F„m oki .Sm, th: tt> n„ra„* 

“ bc “ *-«*«» n.tb»d to .1,0 

<Í««V TfT l ' r T';**<■«' *• P-yttwlonj, of propk; ,k*J! 

Fhl m ,N i f ’ s >' choltl íí>' *M«cwhe«. 

pmbJe.ii «f uSea^bSr^n'j l ln, tn d(1 a hypnoác experiment on tk 

unhearabic unless VÉ ni I i' ni>t Jí J ' iurt ' thiJC vt>11 caT1 sav wíieTl S4lUflC ^ 

SNitcv L ^ do know tJiat under liypno 5 ®' M 

materia] which is utirpívx^ ^ m ^ ' ,c,i|:Lt - onr actual|y perceiveN and records J '■ 1 
It'jJ k, itirercstmsteicperimajt^ t * Xl ''' p[ unt,er hypnosis, It stems [t , me thar th»t 
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LicltuiíElr: Wc uthv h.\d j fUideiiE who vv.is. íntetiested in doing jmt ü\¿t. He made 
ibe niiiufcc. huwrver, of dning the c chive r%c esperimem firsc, 1 chink he measured the 
n:,hkiii|.[ oí ,£ ioiie hv .1 hdhiririatfd noiítTbc Hudem w.ih not supposeti en know che 
litcTiiUft. ot enougli ¿boLii hraring id know how che cxpenmeiU wopld come out ir 
¡h: ü.'is' VUTÍ* re.»], hiat the result he obcaíncd WÍlil hülbclnatírd neise W.th ¡ilniüst 
e% i- - flv whai j tx-.iI neme wmuld hive yieldcd. Su we lost cunfidence ii » ihe whole 
thing, 

Miad: I vhouJd lita cu ^ei back to the qiiEstkm: U cIuí tramktion or istÍs it? Wtui is 
Etrnsbnorir Ifyou uta j ver> It re tace Skv who tilinta diere is something c alled Stavk 
• ¡ ivl w hn ipeata thrv-e oí iluir SLvtc hnguage^ thinta <ir chem as SI.ivh ,md bel leves 
tirmlv thjt tbere is sonicthing cíUclI Skvic, and thac ur eourse anyhody who is emdite 
in <\\ u A them iíl r is he mnsbtmg ftom one lo che Oilier or has he tríade -i central 
pomroí refere tice | tuward vvhich his a en ende varied? til eontrasc H i Ir you uh>L Lhe aver- 
■ícc AmerÍL’jn wbu had no ver kearned a foreign languj^T?, you could le:tch hini two 
.ibíoliatrly vcpar-Uc Sbvic bu^u-i^cs aruí fie probably never vvould discu vt-í dicy had 
,mv s[¿](jh m cuinniün. II you took two gimips of pe opte who had leanied to fundid 
chesr y^uared soiind eíiccts ;ind tuld o tic ot themi tbat thcy werc j4¡o¡ntí W lea raí a cum¬ 
plí: u Iy ne\s syslctii oí coiiinumn .ilímeí Enghsh words whirh would be «iysteinatir.d!y 
iMmíornicd m a particular way involving tramhüon, .ind if you told che other t^nTiLp 
oí people thji ihey wete going to ejcperiment with a lot of woríh which would 
üivislvc ,i slixíht diftii ulry in hearing ihtwe same wurds, in one case would it be tramla- 
tiun and in ihr E>chcr ruii? Can you deftne trarislition objeetivcly imeead ot subjee- 
ífttdy? 

Wilneb: [ don 1 ! think thai is posible.The experienee you have spoken aboui es very 
irKtL-Tesnri^ ^ iiotked when I vtas in Mcmco. Ibr cumple, that undentunding * íbreign 
l -i i j ítli 'Ljj^e whieh is cióse to o rió «mu depends mnch upon the degive ot ^uphistiLadon. 
The abilitv m utiderst^Eid a íbreigners nnspronuEu a.uiun vacies gre.uly b^rvvizm an 
unedujeated perdón and a ti edneated onc. 

PiTTh Isn't rh.tr wbat che fwycholop^ calicó ihc question ol derimnon of stitnulation? 


Wf u\ e,h : Pqu ivalenec * sí sti i c i lj L i . 

Miad. Having questiuned if cliis is transiation.aic we taliing aboui stiimilus' 

SYttíl Evcry time we hear English wi- -iré in a ccrtain senst- translütitig- Wliaf wc hear 
soancwhat dílferent versions oí the same word_ The recognición oí them ^s nt 
I 'Uppow you c iuld describe »s Jn act of tr-insíation inEo the cOtnmon e.vvnip .iry 
whidi is the Pljronic h!c.l wc hold in onr luads. Everybody s educsaon is shgbtly dif- 
ftrciU, 


A Spjmard who lias never ütuched filian san stiü follow Itaitaii without 
'tudying ic, bur it is quice difiicult lor him 10 spe-ik it it he has no h ea t at t us lHl fi 1 
be reLaied. 

bníoun: I had a very curious expcrieticc in ErtgJand. Englaiid has more vanenes of 
HngUrh ihan wc have. I had been diere a weék, 1 wns «ther naivr betaose 1 though 
?hj[ was a wondertiil play and I was sorry 1 vjas g [,1 tig ut nu>s ¡i- . 1 

hcen therc ¿bout a wtek, [ cnrooiitcred two soldieis in a rail toad xiation. • n< 
w¿\ trvmg Ihi ici! ilie other when the next traiu went to l.unum. ( ‘ lter ’ a 1 l1 ’* ' r 
nmntlir of educa*»,, t hnallv o-.ihzed that nne was from Ayrshire and the othertmm 
E^oinhire.) I ki.nl litUe didiculty in listen i ng to eithcr of them . tk 

íast'inatcd bv die thick Engtish |' dialectí- Umve Boy Sl out that Was. I chonte i _ 
was djfficutty ni he j ring and betran tnuisíatífig h>f them. Hoi i istsi^t o 11 t- 
time at all we had the whole affair strarght as t« who was gomg on whai ™n wid 
where and when. A litfie later T discoveted that all Englishmen mi Lmcan 
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’f. r; E ^ !ish - m : r ím í A i mjn i. i»™* ™ wm, «* 

_ 1 T> jn >J lod > >» Eht Hritjsb Jilrv Hmv d¡> you sorr dut one out? Hen: wntm ■ 
f(ilt En#sh w^nie 3 rr ' ,ní Jnnn ' VCT ’ *“ nor trim ^nng e líber íbrm ol’EngBsli.ttn 
McCulixm’ií; Thüt isju^t the poim. 

T^!*„ M / S1S '^ r S,milar e ' ; P cnt ' ,l£ ' c ’ ln J n*¡* betm-en lljvaru and Hanáiu* 

□^JSÍS R ”T n . Hi,m “ ** Pf*noun«d 11 -R*hH enhirae.. juta***y 
undemand each^thtr^ ,r,inS dU ' brtWwn ,itf: two Gím “* wu«cnwl»íouldi« 

traaems* ilÍT* K ' r U> " iílí,,f ’ h ana *y*WR 'fif speerh disturbantes ofntun’lútTol 

f iQentS? hor exam P'^ have yo ti bcn imensted m sensory apha«a? 

of tlnr lin f ^ ¡T l' JU llor | ] ' n S °I üíat sorr at aO.Thcre has becn jebtmfy [¡(de ircd 

M, ^ ¡T " p *'" r ’ n “' , ”' cd **■«*"> «■*«*** 

soiiicthinesmn PtN ^ í l,ttíe Whac puzzle me ú wbt happwts ufa 

S^lSSL.'T* <»**» «a ra* p.,c,, ^«Tof™. 

¡T3l ,T“' * " h *■ ««a •Uniun,^,, - I. «, ,Xr ,^:, S k 

didn’t know wfaidi trt'^o 0 *^*™*°!* büt ***** ”* maí,y wolds * hcre of t riñ^r 
transiatiori j n rli . -, WonkJ *®«nt 1 used to íry a litera/procrMf 

betwecii thf vi-uve]' Y'*'’ n K ' r ^ ,ls “ránariíy I don Y. Having íost the dbcwctiaii 
ha ve to transíate it n ””” * ai (he woid 1 didn't fcntnv and ívwufd 

Uc-jjTSL^l* ■"" “ ” 

^■ gS . .S'lZIÍn^rSi”™” n 4 ! “*'" d ” ** ‘ 

J!ltl 1 wlkmg .ihoHZ^iir 'r ',',^, 1 ' vp ' r | 1 t cní ' i e thrt ’ l ‘ I 

woirried and carne tn +i ' Ll3 ^ J V LaJ J *phnts * One of the students was defriNy 

Komctíiín^ c,i?J L "d *r>-|. i^' ^ T r33cjíl ít%r oí í ^ ie íaciifty and í.ilíJ üim l wjs rdkiii^ sEnnut 
krngdom. | ' U 11 E_V,4C ,íns ^ ícemed re» be rtíated to ihc vegrtaWf 

suj Ti.; wj, t vm ¿t? 

Kn ta very grtát o!] ^ ^ bUt not Me í0 hlt ir 0,1 fht ' hca ^^ ir 

MfcAr,: It is perhapj a 1 n ° l ^ t,lp Ell ^ ilsJí way of dt«»c tlimps. 

togedier, it, th.ir the idea 0 f J ÍIVI)nTnjí - So,11<;: l»ople franic all Etuopean lang^ 
■ínother languaszc to h¿ L T ! n Y ^ n ^°-bun>poin Ijncuzge U regaided j í|Sr 
s\'ou\d E;, r ^dc?« f k ’ ;lrnit, s H avvaiian or J^panesc, 
lu,t tratli ^borj f rtr , ir} nther ^ LJ,CL ' J ^ en:nCr is tran^rioiü for one penwn is 
I-lcKLiDEfl: Thcdistineti 

Y* i:ín u ' f w " r| fs- Ifytiu ser rilat )™ inside (he black box andsrt ^ 

ion tiru* understands worcU C f a * 3out bow ojh* nrcognizes phonemo f r 

_ensory channefc „ f thc ' ' intentes, j t run wtnetfiing Ükc ihisrin'^ 1 

,- n " 1 >! 11111 oí tiple time sertas i , s !' !ktei o, the pnacess set np by scmiulatian tAí' 

■i srpf numbipofntfier mu Ir i' l!lü dtne serien is enmpared againsi eackoi* 
ZT"*, ^ — « iZ; Sn . '": which ** —d in die rnTvffUS sysrcrtt. T* 
cori -r f t ' e " a w ' t *t which it is n ! "i r ^ l<: ianií pbotíeDie or word or ptirasc jü 

u, ' vr,L ‘' ™rfcsptmdíng to t 0rreIatMd ‘ I^mbdess the nervous sysf* 111 

JI1 dut oontic, clcctKinieL-hnn , í phraíes : (sr scntcnccs. Om if yo» " Ji:í 

^ L Ogííiícr oí spreeli. you musr wirk with 
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pilónente*. You bring in the pilonemos, see which standard p&tterns give che bcst fits 
LiAíitiking into jccount condicional prababilicies chai govem che expectación on the 
Lu*húfwhj[ km > airead } 1 heen recdved). and put caeh pboneme in che sndicatcd cale¬ 
cí >ry. rttn pnnew wí Wtm Jd rtot cali iranslating. If then we put iti di-ttortcd spccdi, 
and m phüncmci li-ll irtta the propcr eatcgprie 5 h we would not cali íHctii transLiting, 
cither. 

Me Cpuoch; Two pruccdurcs; let me malee chis pertcctly clexr. I am riding in a ra¡]- 
nnd train and che giuid comes in and sxys *Fxra* 1 have not the /¡úntese ¡dea whac I 
•irn m luok forcxcept j *F> it che beginum^ and a *rx» xt the end. I. look out the win- 
d (w ¿mi see che cu me on the su e ion. After I tuve done chis rwo or rhree cunes, l donY 
Enrólate. I jiaai vrait un til I ge* che ¡salían and *ound cogether, E don \ transíate and I 
cía ga Lint jekI say ^Faran 

Webnii 1 belicvc |>r McCuUoth d<>es mil ilst the lerrn ^rramíxtion* in che convert- 
Emna] way, 

McCulíüCh: I nwan by n rh.it I look .irmmd íor a. woid xrnong | wonin which i$ to [ih>] 
^jjqct íbr the same tlimgs dial ibis stand* tor.Tlie other vvay is to wait lili you find the 
physical ubjecl or sümethiíig outside hnguige to tie it Up with. 

Wirnui: l et me niake olear, by a visual o xa m pie. the distinction between *trans!at- 
wpín che tonveEiiiotul sense and sometbing which I would cali *conhgurating.«' $up- 
po«yü« are lookang tbrongíl a ñreted wíndow at an objecL If you me che rcduced 
nafs and arrive at the percepción of dial object, for cxxmple T .3 tree. yon are «conligM- 
Rtiiigi and mi -Cransktmg,^ Qn rlic other band, a primittve innn criay be presenced 
mth a ihait,. though he has never se en odc. No cues, vvutlld enable bim to uiitíenícxiid 
íhe mtanifig of a chair. Thai can hi É achjeved by shovvtng hinl xn objcct ixmiíiar to him 
nhih sersTí an Liulogoui Junerum, a lo\^ , stool tor itistancc By equatííig the chxir to 
Mjmcthing which alnrady exi^ts in hi^ own systcnn nanicly, the low stoob he tinder 
■sünds tlif ¿Ii.ílt■ th^^ is itxansbdona Verbal tratiilatiom then, is hased on che finding oí 
J wr>rd in mv systcm equivxk-nt ti> .1 word in anothcfí configurating a verbal pxtteni 
mvoivtí [b r coiisnurEinn üí words witJnn the confines of one system. 

P>ns: M the peopk i 11 Lietíhk rs «periment are exaedy in the condición chxt you 
JTe m -The hrst rime that the gnani tenues in and sxys, n] : ara,o rhey have not lonkeii out 
!rt: YdndiTw T bey have never bxd any opportumty^ oí companng what diey liejr w 11 1 
^ ongmal, and tbcrefore Lt eannot possdbíy be trxnslation bccause you can not learu 
t0 &nnslaie unlcss you have opporiuniry for comparisort; and never in any drcuni- 
■-iiiL-n nf any cxpmment do thr>^ have xn opportuníty thr comparing vvhat is tmEy 
“KLwhat wmally has been said. with what tbey hcan Ifthey did.they might learn ío 
E^ n^latc, and everytíiing would be wroiig. 

^ 1 fharo; The quéstion of giving cneaning initially. 

1 KIIW.R. t)re quaÜficatión in jJJ ofthfse tesu is that working with words oí a lim- 
lte<l vt (the listemr dees not Icnow the set |t tirst: he gets a fair idea of whit wofds are 
r¡> á itier pnlonged i^áng). the Iwener tetwls to record only wonis he knmvs w n 
thf *t- 1f he hean w,hat scems to be a woid not in the u>t voeabnLiry. hc tencK, it n 
K nLjt pPcssed for ttme ni recofding the words ro hold it in tliind, chin 
Q!íl íie up with che closesr w¡ird m che sec ihat he can tliink oí. 

^<-Cin.U)Of: Hv has to pide ¡t from J thousand words? 

Umited conten |f yon reduce the numbet uf arás m the tese vocxbu- 
Hlf y.thc üsterters ability to hit the right word in creases considcrably. ^ ^ 

fítRARo; | think this is 1 good únte to do ¡bar lude expcrüiicrK-! 

MeCuuocn- Oh, impeacptioii. standard jesí phrasv Most of them know n 








14 O 


CVOtRNLTiCS I * s o 


EMlf 


Ixi. pane ür is 
Isl o¡ik nom k 
In iTiud reís are 
In chy norte are, 

CJíiüabd: Befare you do ¿nything ebe. i luí t\ j series uf iminds jnd, vuth riie rarest 
exeeprion., petipte ^oe no meanmg jr j!J oui oí it. Jf 1 gtvr you j cernió set you wiü 
undersUfld every word he say\. .md he will <¡¿v it in the miiio wiy. 

MtCuttücní ]n pino car i-s 
] n ojk none is 
In tnud cok ai c 
In djy nono ¿re, 

Glhaho: INow supposc yon know eIué ,j man wjs sent un j, misión lo lind a Wpply flí 
fotui and fue]; <?n his rcEurii he topeáis: 

M l Cui i i ir: h : I n pin o m r is 
In oak none éü 
Iii miad eels ¿re 
fn day nono iré. 

Glhabd: lt is ;i remarkahle exainple of'tho i remen don* gjp brófroen inv peitíptiftfl 
¿lid the final gívtng to ii of meaning, Herp iv a whole r o triplex sentcniO- 
i iCKUiyiiK: One thing k olear: until I got tbe dúo, I coiild nal romember the souni. 
^íhi catmot romertibcr stnmds you caminí pnt tugetlnt mío wi>n3s. I1 jnd voli t eancwi■ rry 
mit various arrangements of the «ounds you c jimio! nrmember 
McCuluíc h: Thetc is a very grvai dsñerenco anumg propio. 

Fremont-Smíth: Th.it is truc. 

McIJullocr; My oldesi daughícr is tbe only uno En the ikmly th,ic has ie She on 
he;ir anythnig aiiynnc says H and con Id do ii as a símil chífd She l oul J rcpeat the whok 

sequence of soutida wixh no understauding of what it vvas at all and babblf ie ri#i 
back again. 


Iii<ii f nhould tike ío rajsc a qucsqon concerní ng tho etfective utiliíJttcii <?l 
intormauon reáchiiig an oh server, say, tho anioum of iMlormation cuntaind m J 
j 1 '' llL i J ^ l| ^ c ** ^ olear that tile .unounc ni nltbrmation whi£ h b^' 1 n- 

Iwh OXÚ TP' L " Kir tJl lE1 of the channd usod to coimnitmatt it 

n inu s l i laund and ochers. The same thing is crue ako en smut- ox'irrit o* 
v^ualcommumcauon it is obvios ií the ehanml ts fblJy me^üid itwt mnem^f J 

h i,' h l C íl Hir T ,,0 ™ S Wouíd ^ Itsaded d^n rn nn E.me ;it all. It 
tha therc !sa uohpgjoal salety vaive ofsome sort iurc 

rhe LiniK Jí 4 rl' , l |Jlr diero are plienomona tif rccall lji speeeh liaving tu do 

with unuse i L ^ <n “ s ! onMí,liOT1 to that of familiar fecalI of vúioii having J " 

w,Ln unus ™ parts of che ptcture ? 

under ^ , 1 ™. 

.ísía'« thi'fi Tvi V T Stt 1 V , r!lt < ’ ilt,l,Wr i’ 1 Che inovies. whetc the lísK™^ 

«nü,,¿i ndva ¿^Í^Th^t ‘ hly lht ' mejmn 8 hc tlJS ^ i0 

Mjlv I X exclt « !a ^ e r„, the audifner. 

.he d¡fi« ir 

iíi K ibout chis; whtti He |Jr¡ ,,t, 0 , Y* * M,ns tü M1C ' rlll S ht be illuminatcJ h> ‘|" nk 
ten. I thiiik that oct'nr J ' v ^ds that wt' .irc aecustotned u\ we donTt ríally hv 

pui 4 Lcr ü ¡„ ,rr mr m °: 1 PL ' ,>f>k ' do!, ' t wJi4. n «ÜWh* ^ tb > » 
P«t fneaniijgs in w ca „ a " ltl> ' ' tI,u,lds js lon« « wr «wtwif [l> 

pt 11 ’ lVHÍc «ngc til stímulus equivalen^. In di* o*a“ !rot 
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r-r.,n J:iLimi, I U'njidrr ^h«(hfr n i\ not a rnatler therv oí ñrst identifymg each word and 
thcn putring ¡iH^ning anrcs ir. En that procedía re diere h .ni interpola Ld step. 

it ¡s ver y interesting to learn co read anothfr language. I thtnk nitwt ni yuu know 
eIue when you start, al iirst you transíate eacli word very -.lowly and pabifulíy. Aíter 
yuu learn n> r^ad wnhuut translaiing, you do ihe same tbing. Yon don't look ai andi- 
vi lIllilL woilU. ísn't ili.ii pan of ihe dLlFerence berween the p&yehologii'al equivalen! and 
translación' ít is the meaiurtg, the poinr ihai Dr. Gerard and Dr. Werner vverc pointing 
.nit Th.ir n importunt We pul the nifamnp mío the siuiation alniost without lisie ning. 
[n ihe other Lase we have to listen to rhe word n transían? it and pul the meaning into ¡t. 
[:■: 111 ii h E think we really -sEarE to por rhe meatimg in befóte we he.ir (he word. That 
males it pasable to get the wunl, 

Franií: Frcciseiy! 

Ejí ki n u ü En otber w<mt\, you wouJd be able eo understand nonsense seqnences of 
WDrds, 


Mi C!e i n ?L ir: Apparendy not greatly midhgiblc. That wa$ at tlie forty-iitth 
licgnv, ileihJ tnonosyllabie ú-ords puUed a líttk abo ve it. Ii was üttJy when yon carne to 
\eMenees that you began to lili np space ¡ri miellígibility. 

Lm:ki utipt; The wink were consadcmbly abov-e. 1 Fiiay rioi have | donejustáce to the 
situación in mv rongh fkrtch- 

Mt Ciíiiíií al: May í ask eme more thing wi*b rcsptet to the unintrntional auditory 
Rorühach. or whatever you intend to cátt ic when you peí «dhfclligibk speech, 
Whuh is wonc, mere rloÍM 1 . or che noisc which begins lo tall into the band widíh ni 
speerfu Which produces the most vinlcnt reaction? 

tMmwm: I think the thing diat makes fbe cfFccl show np ruo$t markedJy m uiasking 
ncise that almos! buc not quite masks the speeeli- Perhaps one o\ the formante k j List 
audible, the others not at all This strueture» che peteepdon to the extern thar tbi* lis¬ 
ien tr knows a particular viiwd. or perh.ips one of two or three possible vowels. is in 
rhc wt>rd. buc Isc dnesn’t know at all whal the word is. 

WffiKo: There it very much nt that etfí-ei in my understanding the wnrds in s]ii;-Liiy. 
panLenlnrly in a foreign langLiage. ifit is a language I kfiuw welL I here isjnst enough 
iitasking there tu re q Lii re a v-trv de Imite efibrf on my pare to ger ihcm tií eomc 
thmngh. 

I.H;km[Hr: l was amazed hmv much betrer 1 could umierstand Freneh when it wat 
sldiWL-d dowíi xa halMpeed on che sperch strctcher.A pervon who spejk^ Frencli liu- 
rndyywho has no difiteulty at ¡ill with ftill-speed Frencb, diougjit that the cffcct oi 
ílowing it down to halF-speed was horrible- 

Fr^omi-Smítm: Ee is very wdl ktiown that when people jre at uitcriiatLonal nieet- 
tngs, understanding is enormously increased si speeeb i* dowed approxnnate > to ^a 


speed. 

McCullcjch: Yt-v. 

Kn vi s: I belkve yuu get the most perfret auditnry Rorsthath when listcmriy; to a 
pjuVcet vnices on the nidio, .md Jt ihc sait'ie time the voices “t s | x S<; ' C1 ’ 

Pcople ulkm K , shouüng «id laughiog in the saíne ™om. When l Iistcned tor the ttrst 
time to such a pert<sniu-ite - only ihe bini md I were preso* -1 thou K ht at hfit that 
1 was merch? listening to »bird talk* until I fbund myselt agiin and affáp on the vLrge 
<d rtcognizitig incaningtiil svurds. Et tlnally became tíear tu tnc t i.-c "js ¡stemng o 
so me thing likc an acoustic recodbg ¿ babble- 

Bateson: Do« it accuiatdy «produce a sl.ee of babble or mate babble? 

Ki' VI H; Mv guvss is that such a b.rd occasi-inaüy reproducís j sl.ee ot lubhlc aecLi 
taieíy, In W m¿nson w.th parakeets. we are apparently at i great dtsadvan^ ■» ^ 


[lili 
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lenmg un babhle. For tm aeoustu Me practu -ilIv afway* ümcn oí'■mfjninp.iA 

[i i4] parakret, hmner docs not seon to be pLigurd by the tboiiuiub ¡>f meanmg? itur 
kcep lis troni dieonilg* babhle or heanng .1 sequeme oí .lcousüc events dnvud ol 
meaning, 

Frhmont-Smjtií: Wc catttiot hcar rt whfn thr pirrot giw* ¡t batk. 

Ki trvrn; One ot thc reas om thíii wt can ñor \w¿!ly reproduce babbíc <mt ssmbf 
acoustic events is undoubtedly that: we cannot e ve ti *heir* bíbblc períectJy. 
Fulmont-Smitk; Hüw do we know? 

Savag E; Do we train di t parro t to do chai or he ir a lot? 

Kjúvlk: I he parakcecv I itru talkmg about have ¡iot bcén pjititubriv traind ro imi- 
tatc bobbJe, but they havr bern tramed lo imítate spoken words and sentmes. Swh 
bttiJs musí be isnlated at i he age QÍfivc ivrek* and ¿rpt fmni veetng or beaniig odia 
binjn. 


bAVAcn.: Yon muse suppose thai n docs nol nectl (o hear thc same tampíc to tweb die 
same wurd, 

Kj üvrr: | llim su re tFiat i-he speech períbrtuarues oí ítdking birds* jnd the stimtiJi 
ílidting iue.\\ performances should be jiwJvzcd b\' objeotive nietbocb, tn thé stiieaii- 
[itnc. J considcr a parakeetk imitación oíbabble as mieresting smiuilus materia] Íü¡ afl 
audítory Ronschath 

IítL'blr: Among peoplc vvitli brain injuries wc somedmes run into individuáis wbú 
hWC trwi| bíe i o peredving eomple^ nr ambiguoüs confip^aialiom. Such a pet^on may 
ü-tudy a picmrc for quite sorile lime before he can rearme ir 4 S yon can, His retaída- 
hÍojí « .ni d-i moiistrated by fi.jsJmng thc muge on a semen. The e^eposure has to be 
abnormaliy Ion» before he can rccogmze what it h. Bul cheru are alwiys cxeepáoM* 
u , thcy are emb.irrasMn^ for any simple iheorv as to why the man í perccptiíins sen» 
to be slowed down aiter hís brain mjuryi 

i \ hl j Ug ?! e U ‘! r we J prize rase, a man who was injured by shrapnel wlueb had 
'".r L \, 1M lh [ " Hr ^ Oí cutirse, thc shrapnel díd soinu damage bcíore Lt 

L V1 " j s & ' 0w die lachjstnscopc- when we prujected piettim» > L 
i*-\ a i<> e expt^ej Jbr as long as iwo seconds before he would attetnpr ro idtndh 
I ’ thc " " c W1S wrQng This was truc for all som ofnutcriaL ^ simple 
V P , iLTl< telc di y- w rtaslied a kodacbrome shanir# lu* m«hd 

Wb ™ 1 hdli CLkrUÍn stmng opinfom al that:onic.On_dic 

k l■ s L ^ ü 11 Lí VVils clot evci] ^ uniform, biu m civilian dothes holdmg une oíhú 

, 5] Mtiem cafled 'T, Ml ' J tllL ' ^ 1,aure for »^U of a s«otid. our 

inn^ ¿ TI " ,n,t of ,}lt wltb , ln,i s irring ofunprmüMe I 

diífc^rZcmT fl ™ m ° mCnt he Was ;.ga¡n - a* soon as ^ sb^dhim 

C.eramO: le beirs on quesetun. 

tío» luJjust-í 4 ’ hjm fí* thc r,OTllul ¡»nit;bisipeed ofiecopñ'- 
LicKurn i-.. . ' 1 7 normi[ ' but jiot btttcr thjn nomuL 

*«>pic piísehtation ^ ' UVn Inuc h experimental work inmlvin^ uctiis'o- 

The ro-;ults íirst puhljsJi^ t^' Ut rk j 0riCnt<í€ * t ° v, ' ar<1 r ^ 1c 9 U «1Í™ you M m miru 

penreived fasterthan tii-i| l ir,¡ S !^ BeSt f t that with hl ií h fuuKional contení urrf 

in Cernís of día ft™,,- I ' 1 "' 11 lllore rct - i rtt w*'rk the rt^uJts have been 

man is t| 13C ,| H . (u . tl ,, " íf cür f nc ' : oí Hit- objms fssmrds) P cesen ted-The 

e.'íperietjce. ' ' C y ° li ltlcai1 Wf.mis have cmotiotiaJ chítge m one s F 35 * 
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fcM- h: With che u it age staymg ibf J Éraetkm of a seamd, che actual time »f Htthing 
i\ ¡!l>[ úic time oí scaiining» ¡tfi-d tí i* posible to Rrcuginét chings in rtic ani^iiíc- dunng 
;In.' permd iticr wbich ií i> no longcr chore hut their aftcriniagc h The point inia^, 
rh? seeitfcg tune ls nnt che tiashing túne, 

Wi ti! sj r : Th.it k cornete» though che probleni o\ what onc wimld rail seeing time is a 
v'i'ry irCncate une One of che is chat of qualitativc differenets ¿ti che leve! oí 

•rcco^rition.* Flashes! >voids m.iv regis-ter torgonicjlly- without Hpedítc visual recog- 
ri ilion. A rsunihcr of experiments have thuwn ib.n emorionally toned words flash ed 
tichitoicnpi.L , all\ may .imuse a specific bodily reacción, as Lndicatcd by .1 psychogal- 
v> li ir. r^|Hm’-í-; neverthtless che subject is unible 10 indícate the woid flashed 
[McCJárjt R. A. h and LilarUí. R, Sa Autonomic dísv r imination wichout awareness. 
í%wji. 18 . Í 7 I ( 1949 )J. 

Thk siuutúiri is pTobably vwy similar 10 auditor y spcecb, li you want to aiulyze che 
u¿iy penpl? hear word parteras with rrduted cues, we mighc take mto account difier¬ 
en! levcls ¿>t htjringiThis might ]J ave a bearing ort training to hear distorted speech. 
Licki.ipiíh; Who wm: these people who responded to words they cernid not un der¬ 
ruid? 

ft'LBJJFP: The se are normal snbjeets and che vvonis y sed are, tor instanee, nasty wonds. 

ÜCKLinf R; Why could they tiot wndentand them? 

tt'¡ mno: They would not conseiously rerugmze diese words, 

L11 KiiniE: Normal people? [ 

We-PInítr : Norma! people, 

PiiTí: Why not? 

k> ciElii-H: Why c otíld they noc tecogtiíze che svords? 

Wlhheh: Btciuse they Bxhtd o» too qukfcly. Wfc arr cilking jbout fJ¡e tachintotcopic 
method. 

IsosuotRL We are womed a little about the wtmd «candor m that conriection. !>íd 
ñor? 


W'i-itNEií; d )idi not reengñize tmdcr diese condi dons. 

KiOver: Cpncerning tlie tune Eietor in emoticrtis, mine interesting data may he 
i+irained hy stiiilyin^ the reactions of nionheys f (1 niotion-picttire f¡m>.„ unce uset 
this technique in investigatmg che emocional bella vi nr oí niojikeys belonging u - L1 J 3 
•?nt spccies [Klüwr, H ; Behavior Mecha ni si m in Mojikeys. Chicago: Uinv. oti. hi- 
Prc-Ls {1933)1 .The resulto were partícularly enli|íluemng in the r:ise ni .1 ^ e 
Cebusmonkey which responded h) a variery ofways and .dways s.ir ¡>ri im .0 vx 11 *■ 
k»km^¡ at the íilnis.Tlie ippearanee oí’ a pythari in one ot tlu- pictures .3 ,,A > s -í 
sigR' of extreme fean du- uttered varioui sounds, she Jefe< ated, unn.im - ant l|uh • . 
diüppL-jred into a correr oí the kbonstory from which tbc pseture con l no» x st . 
However, Ehese fcar rtaitrions occumnl oniy ac certain speaU ®\ P^J 1 LC ! ort ’, 11 L . 
techmqutf may be raed to demónstrate that emottonal bchtmor 

hoa a eettain nuniber of fiemes peí seeond- _ , * 

. .-un: Perhaps I nn a litdc presumptuous here, Much of chis discussion ^_ rnL ^J ^ 

impLiation that somehow; of necessity, .1 meanirtg comes btim hemg P 1 " 0 ’ 

■ m V sáimdús pattern. and that sontehow or otlier ^ume nccessan nic.ming , - 

tk.mi it Thi- china I wish to suggcst is that any mc¿mmg > o t k o ^ 

ú>pothesis whifh un be tesied on the basiv afthe avalla ble iiiforniation »-_ _ ¿ 

time reqtiired to veriíy or reject or to examine a tamilv oí iypoi hiñe 

iuriirion of che nlímhcr of .ritmúws, che.r degree or orgaruzation, and _ h 
íhe. Thüs, as l>, LLcklider pomted out, m a chousand-wern ¿StÍ * 

iíVithe anxHím of inforniation requíwd to accept or reject ihe yp o s 
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p;í ríi l alar word out of the thousand. és comiderabiy gteaírr tlwfl if thc itumbcr gí 
aiterrtatives n oníy flftv, J know that some tune ¿go, and I uní umr Dr. Kltiver jnd cííti- 
ers con Id vcriíy it.a great dea! t»l" íxpenuwntatirtn was done on the tachimtitfpepie- 
setiiadon* of words.You were mcrely askcd il it ,i ccrtam wmij oí riel Uwkrtksr 
cirüu instantes very mínimum aniottrlt* »t" Information are requirrd rn q^epr ar re]cd; 
lt\7) the typicaJ. ¡ 

Another experiinem that comes to nimd the cjíc of a very low-level pnr^nuimn 
of clie outline drawmg ni" a banana. 

WstNLlK; Dh 1 yes, 

Staoud: lf yt he prí-serst rhis to thc subjeci. he does not see afiything; but if wu 3*Jt 
him in whk'h orientation the banan,i is m bis uNpomtA as- xa whether ir !ü¡ honnowd-of 
ven¡cal are well beyond the chance leve! So m a El of the*e coi^ídbahons J pidcr to 
Inok at thc pro bien i as eme ot the amminc L >f iníommiou nrquined to jcctpt wnx 
hypothesis, as bdonging to sume hypot'hcsis systeni. and to disoud aJíngcrílíf thr 
nodon that any responde in the central nervous sysTem <>f thc man necessadh' tbfliw 5 
fnmi .iny particular umulm contigo ration. 

Frank: May vve malte eme amendmenc? What 1 wa*. suggesting vvas rsoi .1 inraniüg^ 
convryed hy the stimuluj, 

W I trying to súggesr tor considerad on vvas that the íridividuaJ tbwning oí 
hearing puts meaning ruto thovr dtuatiinm. oni of fus uwn pajsr expetkncc^ whidi i * ¿ 
hctlc different prOi•i^^ 1 

S i üuun; Let u* puE it chm wayj He will newr tí-ht hypotíu^es, qrdinárflyot whkh br 
is m>[ hete and now the mastcr.'To that extern yon can cay he pnf-S the nieinfflg dif^- 
Frawkí Yes, 


Strüoó: I le wi|] atteinpt to ies.i and venR hypolheses of which he is the miste™ 
th 1 ; basis oí thc configüTOtion oí the sen^ory tnput he has avjLÍlablc, bol nothing rtK^ 4- 
sarik toiEc.iws fn.ni] Jíiy sensory ítiput, 

í KAfvk: Wlut 1 wanted co teemphsize was that the individual hmuclfpuUtlie fflean- 
3I1 ^ ínc ° r bose sensory inputs .uid tlaat therefore wc ger .1 cinc to the grejt dryerary <M 
Vvhat pcople hear mu ofthe sanie spL-ech. 

Hu rt^HiNstiK; lite has many %podiej«, | K w¡H jatn a loi more dun it'he is *C“»*' 
tur ot unJy oiie s>r twn 


£■!*( 


or i n11 
pke 


M mH.r.: Y«, in ,n se «se. 1 W j ITC other tltings ibout hypodieses t d» ««ibilm- ■ 
m L-siriji. typit.b] sort n¡ sitititioti in .i pRtgrjin is une in svhich i\>u - 

la} uí is ííoing to j Hass ot ¡ntormation chai he never saw hetorf- r f< 
" el y ;l y i >' b‘ ,K ‘ Ver bi'hjre, ,rul lio,,! W hn Ei In; k to dr.!*' condasiors he 
n u i thoughc ofdriWing.TlBS is j ve^ typicil sort ofNivy pntbJ™. Beforr be 

rt-l itn’.r - r . n *" b Tllroac íbe posible hjrpotheses he is expected (f Ií;sL l[ l> 
( ,j¡, j V YY'i U> .' lim . k ' ^ JT1 test ’ tcsts af ¡l dow pice hecauss" he n bídly Dr . ,fi " 

tioi, test wtth r iJlltS ' t ' tr '¡’ r or £ amzc d, he l.hii, ssith rn-irher nutre nor less inmruu- 

S h sp T' J T iurn 1 say 1 ****** m,trc ***** 1 ain ***&í 

tcst , , . f - ■ lelS by tbv J11)oul « of Wr tíme that u m |uited ibr h«mP 

íjimlid ómanizitri^- 1 ' s '^^^sjry. che ti, to eonsider both thc hypotbeses L 
hvpoihcsL-s clic Itiuüh l ' Klr \ CC f Slbl]ir >' ,,n ^ P ef b-tps. in anotber u-nse, n 

inl fbr the riU hj^mh^ fJH " *** Qí ' bib hc L ' al1 ho,d * !,ik he 

ence wuh ;i teadíne^ur ct-rt' f ^ L ' conce P bíln *b;it rhu individual receiveí cst-TV 
St hIIIíti- 1 * ' ■ ^ S \ pCC r> 31 ] OJ ]\ f 

ünu vou are’VoTSc^,!" ^ 1>LÍ,eVL ‘‘ vnu ,sk me. that at 

' cnt ****""X ™ expectation. This c^catíon may nn. b< what 
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nu^hi cali hiplily coneme ¿nd sf^í ific. fi may be rncrcly rhc expectación rhíii I witl 
continué to spt\ik iri English and not suddrnly chailgc mto pidgin Fngliüh and Chi¬ 
neare Lf I did f funge. 1 daré siy oven if you underatood t "hiñese, I would becomc 
uniflieth^ih-k* until vemj siartcd Laking down my spcech i si ihc ncw wt üf hypntlieM^, 
Wlf.Ktü: I h-ivi .. 1 sefli that hüppen very Erequenliy, thc chinge tro ni a¡ pcrain who 
speaks pcrtccdy comrctly lo .1 pencm to whom even bis own la ligua pe would thtów 
him conipleicly off. 

Kitvir: Titchener m&ttfed tb.it ic is thc husmeé of .1 p^ychologisr not to commit 
ontuuhiw rmiv- O11 rlic ocher h.nid, it may be ¿rgued that ic is thc buüinc^ id psy- 
hoítigy i<> determine .il! «Htimulki^-LTiDm* that a psyíhologút or nonpsyrhologásc pos- 
uhh ean commil in dc.ihng with a i'-ertiin sensory infult- In tiuny üitiiatittnv chicí 
[Licrist is rcalJv 111 thc hypotbc^e^. r .nerones ot principies m ternas ofwhich a man ot 
.111 animal rcacis co certain stimuh nr l enain stimulus íonsttíllarianü. Hefen.Jgeneoui 
•■MiiinU nuv tiñen he eijitivalfnE in theiting che responso, and it i-* the í-lsIc üI the 

p^ycbo'bpasi to spie ilv che factor* respoimbk for sucb an eqtuvalenco |Klüvtr, H.‘ The 
stuch oí peruma hty and the method of equivalen t and noneqüivaLent “itiniuli. Gharthler 
■id ftrvmd^y 5 , ?í ( 1936 )] Obvúmdy, sets of stimuli t®' be equivalent ot nort- 
equivafcm tur a thousaxu! iind une teasons. T’lm does not rrheve a psyeholopist of Hiu 
i’-hliiiitmn to determine, in a given smution, the particular t.u car or factiiís underlyinjí 
pamculnr krtm of equivalente and nonequi valen ce. 

Siihii i>: TIfc]% gem m be quite practicó Somebody -ísks what vi tbc nwnv -icuih under 
cmaín ronditinii; nderring to visual h auditQry + or other factor*, i tianklv come bairk ai 
hicti, *You iMiicmi say u 1h.1t wjv fu ven j man with .. eert.iin m of hypotbeses 
indesed tn a eemin way, what is thc mininmm a motín t of J informar ion he requires 
for a derÍMon a mong the^e alternativcs? 

NkCniiCH.it: 1 shoiiid tike ío try one very simple cxpcrimeni.Tha is a poetmWill 
jnvuise who recognizes it speak up? 

Til mí no 011 inounful ntonfer 


Fifis pul an enry dreen 

Fiír they sow js drtfd ^is slununer 

Wni£s lia tía wha lia secn, 

Orily One word is fpotn tbc origitial, che ttuth wurd. 

M'iim.h- The general rhythm h tlie same. 

I j n-Ii: The degiw t» which thc Htitnuli» is cquivjlent is lirgcly convc.mona! in n-rim 
■ i the l.inj^uge.Yny know in .i fure^rn l Hftv tl K ‘ 41[ Ll> 1 x P' 1 ’ ll ‘ s x ls 

iNy w-heo vnu Iitsi begin to understind someone s spcvt-'h.Yi>u tisii.il y t\in ulí crst, Y l 
a small íiumber ot' pcople wW pionuncution happcns tu be pircieuliriy clcar- ñor 
o«e tusón or another, then, thc nurtiber ot pcople whoni you can un trst.tiii gni n 
-lly gfuws rnuiíhlv acconJihg to thc siniilarity ot their .irticul.nion. I ie \\.i\s in u ‘ic i 
= niveo lumJ may be mispninounctd apparendy are quite HitTeren, cp 4111 n(ioti 
ti'c word and depending lipón thc bnguage; that is conventiOrwl, not phoiictic luí, 
imaynie, is whv, when appiKntly J i>«fOT speaks a scntencc ™P^ Ktl >’ '; has ^ “ 
KJünd, whercas when a man áaa, it is not the same field ot equivaient wtth rt.spLLt 

dic senteucc. 

A panut ha^ no phonernes. 

t h| s ts: He defamts words in a manucr difierent irom t-baí <>l any posni \ 
foc hngüjgc. 

He has no pb uiienics. 

Lichí .di I íhould likt- 10 repon just a couplc of facs bx«d on_ 
utpenmcc that bear out sanie of tlic things vw b.ivc naid. One ot i en 
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you ha ve a test crcw m work, ihc crew likv^ lo cntertain ñadí, The hstenen nad 
nia^jziiies at bmiks. or even pLy i'ürds ifvou leí ihem. and thrt will be unluppy ir\im 
tíuift. We once rried to tínd out whether it nuttcredThcir scorcswtit nü knirr wbm 
thcy reíd books and uTuie t lie wonis dovvn nonchahmdv (getring sevenl itetm bchiiLd, 
theii catchmg up nipidíy) than they u eie wben we torced ihe littmen to devetr lull 
atcention to ihcjob.You can aqpie B uf toarse, that thcy wcre irnuicd ai tu lh tk lacttr 
itrstance and therdbre did not do as. well j* ihey could ha ve done, but their peribr- 
mance v™ heder than I cuuld ¿ichieve when í wnrkcd j> huid js I coukL 
WltNfH: It lias somcthnig ro do with the vmnljr situabon oí LhiJdfttl studvsnguaB 
[noj the radio on, | 

Lu:klídib; i agree wiib Smmd jbout the hyputheses. I shnuld etuphasiae, bowrvet, 
thai the hypi.jifn/si's are 110 c on ihe leve] oí jwircncss; ihey are te*fed autortüncally 
Aeut lisEenitig to recorded festv ni which hsccncft hr.ird thc vune srípettre wnl 
times, thcy wcre tesred to w how well they could predict what tomrnp. We ptf- 
stnted huir words in the repea tedJy ht-.ird vequence, di en bUttktd out ihf íinh.Thr 
listcners tried eo guess or rrmember the nvord thit tollovved the ibiif tkybd hcard. Er¿ 
th ls t thcy liad drnost no succesv. Nest we maxed the wtmfe úf the test Sists Cü whicb 
che listeners had been exposed vvith ,ij] equoJ ser of worek o\ tlie* s.tnie typL-, tn ú¿t- 
xviih other wanda drawn ai tmáom tmm the lame üííUflce.The listcncrí could tdl 
íngb acctlracy whether .. word was from the oíd or ¡rom the new set The ]¡st»or 
learns the vocabulary beauciílilly, but noi the «quena? in which tlie ^orcb jpt^ ír 
U'krnüh! May I :isk ont very general ques-bon? Jh^iorted language may be oMvm 
kancU; ütie in which there is. a sysietiiabc diange of which the subjeef, byc má 
may become avvare and to which he m.iy heeome AdapteJ, .md .urnther vém ém » 
no systenmbL- change. Is the disiortion you are tleahng widi ofsuch kind thai die 
ject wiJt so to speak, get adaptad to the -kev> as n were.Ttie specd and che unoüiir^ 
recovery phusibly would depend on sueh aii adiptatmn. I im intercíted iu tbu od# 
hecjLoe ¡onie time ago I studied rhe etFect oTsystemafic changó m mdodk idaiion- 
^líips on the .ippreei.it ion ot siidi rebtionsbips ] btiill what i caüed a inicwmelfl* 
>>srepn \v mre the physie.t] Ínter vals betwecn the temes were reduced re abnut eiif- 
\° r " f tht ' ,r cftiiveinicina] size. *0 tJm ,i complete scale *panmng an 

”" 1 ‘ ' t ' ,I|K u,i -' llin ^ u ‘ rjfl K L> ( ’f ll ttf whólc tone on tlie ordirurv ííafc [Mffiwl 
miutMcales and inicramelodiK.J PsydwL tí). f^(|94()}|. 

W ™ J - to tT : 11 " í,ür , “*ierts to recogniit melodies withúi ¡uiothcr rtiff 
„ l 1 . we . íhal ' ltalli ec) a ineltKlic System wherdíy the rchtiíjiwhip bwpv«n the 
actualk* | l '^ ' 1 V y j ' : svith out üfdmary diatcntk scale. The qu« ÍIIi:l 

mcr ■ lint i k ' ' ” l * l,iVC ™y cvidence fluí vimr subjecis accepted ihc cfistOTtia ¡ 
ca ; S"h’| <h "T " T Were lhk> t!) to a nnv fratne oí ^ren.e- Ir ti* 

it k pmbablv ' ! ' hm J there liad to be sottie rcUtnm presenvd 1 f 1,111 

[tiij rcbtioiu 1 te tlie ^ ^ su egP*t, chat the disfortinm that retain the most sys«mJii‘ 
the T Vnt * ] buf f •- - «* that ** » *** I 

tome transformathm - ’ ,ou msiantsneous sound pressuna.a*!)' 

^“'ng when you cimSdcMhit v'’^ yOU , W ! lh íl,tdll P Wf H'^ch. Hut that isnt^ 
sum- md *citl have hnr intell^Llvl't ^ 1 tc lotQm,ir<: rke oí ' instantaneotis p 

atir the order rt7di«nrr'iL» 1,1 tbc '■ 1iíít:r '‘ nt cases k ii truc that the tuorc ty’.tcm- 

Lh.ktideh' Leí mí 1 ’ , U mor c npidly your test cre\v wiD learn to distinjíu 1 ^ 1 

nteasure the iiieinbtv smr r °i FUSuIt or lln cXpcrimcnt, a prdtmmary resuft ^ lU rifl 
for diese letters k verv’ , r "! Kad ^ UC,K ' C ihcun * booLUic ntoflonr’P»' 

^ I .ie subject icmetnbers the words the letters spe>*. ° r 
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courcc, and the uní cl-iic es dte words forni, &o he remembers a loí of letters, Now a 
triL-n^L oí mine* Gcorge Mdler. chuught je would be ton tu test ihc memory span for 
ktters wifih precisely t he same eonditiuna] probability stniclure, bul leller* tfi.it di ti Eiot 
malte fa miliar words jud sentenccs. He substituted cine le Eter ot the jlphabet for 
muher, irhoosiiig jiubsti tu tes jt random but alvv.ays using the same sub^eiiriLT :■ tnr jny 
gfo'fl Ifiriff. For the suíheiEull sequen íes, the uieniory span wasjiiíft .tbüut ft ur H let- 
Llts. Mís. Mili lt uerycd as .1 hubjeet. She practkcd tór about ,i month but rouM never 
impmvc her meniory spui for the vubsi ilute leccers. 

Mead: She i te ver got the sysíem. She never pot the cine tu che systcm. 

Leí. ki icn-k: She was given the system. He rold her what the substitutioraü were. lt sirn - 
ply did not hclp. She cernid not go tlmiugb the translación procer tast enough to let 
dir meaning of the translated synibob help 

Ciíhajid: I>í> it m reverse. Pfcople tmy ha ve intcllecciuil Information abone a system, 
ver niay h;rve diíftctilly cntering into lt pct'ceptujlly. 

hi rs; k Eikes s ltv lstiU; time 10 ]earn lo read ordinary material na any particular \nb- 
iit^Lnoii gmiap, SüppoH- yon itiake snch a systeimcic transformación*11 takes very little 
practice m he ablc 0* read it :is ifit were píarn ttrxi, Cenainly ií yon inven the aJptia 
bet H Aic> Z, and so forth, wn learn thaL the regular combinatfolis represen! lite com- 
mon VÁiids, and aíter .1 whilc ynu rsrad it very vvell 

Hl n hínson ln the meloílie system do the emaupíemenh ofihc mefody go uver? 

Whenrh; The melodác coniponeists p* uver but tiot the Kanoonic, 

Hlttoiinsupí: ) van see thai. I wcmdcr hnvv people teel about ! diese srrange new l^i] 
tunen, Oo they lee] tlaaE tlies are to.ssed an tsr that they are delightftil? 

Wfkxí.b ■ T'he% r feeJ they are verv delightlhil. 1 cata reIJ you íroni my nwn experieuee. 

^1 its; If a man who tcarned tfie systcm svere presentid witb a form h) the mien.)ine- 
liHla, fyrtem ufa mclodk duty which you had some itaíon to su^pect be wonld 
greatly Eike if it were presentes! itt the sTindináry vysteni, ^>uld he hné i¡t siiniihrly 
ittrwtm diere? 

Wfrncr; Yes. Bui I might add thal laaaintarning the iaaÍLronaelodic System reqtures 
1 bu GÍ difoít, t nmpaml witb our ordinary System the micromelodie Hyvteiu is 
more nr less oiast^bh'- 

=irrs- k b vurprising that therr should be any question. _ 

Wemíeb: The micnamelodie system is unstable because it is tu competitáon wiih the 
ondiniry system witfi svhich we have been acquainted sin ce ebildhood. 
h'rts; Betausc we cünimonly assuiue that a number ol nítatiomhips are essential. 
"dcC'uuAX^i; Fí>? chis evenLng 1 * discusMion Glande Sbannon has the ñoar. 
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l'm e uní subject J should Eike lo distLm is a icccndy dwdopcd mcthod ol eínm.itPjt 
ihc amo uní of redundasu \ in prtmed F.nghsh- Btlbre doing so, I wüh tn ft'vitv. 
hrk'riy vUut we íneatl by redimdaney. ín i~omm unirá tion cUgmeering we ru^.ird inr= «r- 
nuciusi pvrbaps a littJe ditleremly thaii sume of che rv*t ofyou do En pirticulji.w ns 
rKit ,l| .il] intciested in s^n.inius or ibe mcamng LiiipIicAtions ofiriíonmtioiL írefki^ 
fion for ihe eotmnonie.ilion engineer is somethiny be transmita íroni orre poifif to 
jiioiher ;is it is gívcn to 3 iun. .md n rrwy not h.ive ,inv mcjning at di Et might. Sor 
cxample, be i random sequcnce of digits, or ir nii^Eir be informaban tbr .i ^iiidcd mb- 
sile or a televisión signa I 

f. ..irryiiig this idea. dong. \ve E.iri kk\dnre j Lonimunkrutioil sysiem, fíom our pom[ 
oi vii.*sv, as a series of borac. in Figure 22, of which E wani lo tilk tiuánly about thf 
tirst two. The bnír box is rliv iníbrimtióti finircc. Er k thc ThtH|í whú h prtiducei r ^‘ 
Thcssagps i4.i be transí ni ited, For eoinmunieation work wv ahstrari di pwpcitw úf^ 
mcs&jges exccpt ihe 'itatistka! propcrlies ivhtch rom nui to be very LnifH^rranc ^ 
Commuím arion enginrer can visn.ili/e !ils job as thc transirli^ion of Úw partiailiT 
mess.'L^fs chonen by tbe intarnurtiMi son rce co be <e¡¡t to the rcccivnijí pfHPt WÉwtílx 
messdgc íneans es of no importante to hirn- the thmp Eh.it dofe It ave ¡mportince is th¿ - 
ser oí statislics svirli which u wjs elmst-ri. rhe prob.ibilities ev| v.iri^us messap^-tn ií- n ~ 
era],svc are usually intcnated iu nirtsagt-s thal Lisn^isE of a sequencc í^f disípete iyi** 
or symbok chal 11 least eau be reduced lo thal forin by suitable ápproxtUMtion. 
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ih- síl and box is a coding devite whieh traiishres the rntswije into .1 form sülwW 
or tninsmiHfnon to Ae rtreiving point, and the ihird box has the ütncúun rfdecnin 
JUt ° <iri íí ltl -d Eorm. ] lióse two btsxcs are very imporeatil becatise ]f is chere il> 
^TrT n CngJnoer tJM mik * » *»ñnghy the t -húi» dBaoit^ 1 

L-ili -i 1 i ' S[ ■ tW ' >lL ‘ lrH ,l tÍ5cor Y bcen d^tlopt'ij to sdve the probkm of fi |1!Í|M 

r;' 1 " fM VJnOÜS *VP« df cammunicanon sys*™*. 

jnni'v I 'ZiT y ^ tn E I K ‘ L ‘to which it is futssil>!(. L to emnpitss ih.' hi- 

t onsíítimr n f i-'^ 1 tXf> ' l ' n s ' ln rl> : - A tílegjaph compitíy nsw cótnmt-TftJ f° ! 
thc in^saat- un t h 1 ’ K,rN , l>r numberí íi,r cotrunon and phtases. By 

shorter on ti " ' K! "’ C1 ’l & >mi :!n *‘vempc annpresión.The fncoded mtswpf 
S‘r a t ,l T 'í" ,he AhLph íhis ú «he h,st ,-,y - 

Wliicii It is posHibh- f l( - r ' S 1 íílr<fctll - ,H - [ i 14 -' redil ti d.iiu'y is r!u- míjitirc of thc títr" 1! 

'■««ly in thc same alphabrt -i ^ *** P tWs,Wc code ’ 5 uscd u >' as » uroKl jí 

mioont thsr vmi sii . ’ Eoslish i uto a twénty-iix-lctter dphabrt. 1 

>tUI shor1C11 ^pressed as a ... ..lartcV- U > 


amount thar vmi si^ '1.^“' trjtI ^ Jl|n ít Eoslis.h joto a tvventy-s¡x-]elier jJphabct- 
[Hissiislc, by prótjcr en”" Jt lt ’ t Xri-es * ed ai * ptíncontage, is djen tlie redundaocy- B 
tiiL-ii is 40 'per cení rahi' 7^’ tltt ‘ EÍu ‘ leo gtH of Engfiíh test 40 per fctU. h rl ! 

i redu.ulom.The redondan. v be cX.iated in tenns ofpn'b. 
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itses aaodated wich the liiigijage; thr prohibí Irti es o i thc different letiers., paira of let- 
::tm piobabdicirs ut wnrds, prora ot words; and >n 011 . The formula tor eIues caJcitlatiori 
i-. rdnlrJ tn thc íormuta oí entropy, ¿s no do ubi has appeared n\ diese ineeuugSi befóte. 
Artu.iUyv r-." pírtorm this LMlcubdon ls quine a insk. 1 w¿s mierestfd ni ualculiT.najj¡ tile 
rcdundincv uf prmted Eiiybdi.l sutted in hy cale ü]jlíiíjí, sr (rostí che entropy formulas. 

What is aauaíly done o to ohroui ú\c reduMtimcy of artificial hngu^ svlsich ate 
appm.\imatioEss i« Lro^linh. I poinied out ili.it uv represen! ati Information source as a 
ariiiitd pniccss ln oferto ser wlut n involvcd i n th.it representado!!, l consmicted 
4iisse jpproxiimtions to Engluh na which tbc su cisnes of Eitgfish are introduced by 
í.lsv stages The folluwing are examplca of these approxiirtations* 

1. XKjml w x k e [R i rrj i j / r p u c s wk i vj rrj j:v v k í :í ¿ni : h y L ? 

2. OOÜHLI RÍSWil NMIFIWIS El! 3 1 NttNESEüYA ÍH E ET 

3. ON II: ANrMIUTINYK ABE 1 INCTORt S í BE S FH AM V ACHIN 3? SI ONA5IVE T IJOHJWE Ai 

TEASOHAtfi HJSíS j í lls 3 

-i IN NO ÍHT l-Atma V í R ATT ITT FEKH_Tkl- IUHN GPflCra POHDÍiNGME OF PERAÜNfóT UHES OF 
THE kltac.en rs reíu actiífn a ni creí. 

= < HEPRI-ÜINTENí: AN O SPEXDILY IN AN ta SOI > API n» COMI' i AN DimKtM NAttiHAL 

11 f t: i mnif a in c a si i tbetü of lo EXPFJtr cray cometo flijíNISHIn teie une 
MESSAL iE HA H 8ETHRÍF, 

'■ THFr HEAD ANÍ> IN FBDNTAL ATTACK m -n AN EN O LIS H W HITO* l'HAI IHF í M I AH.AC I L-.R tir 
ruis KJINT IS TIH RF TORE ANOT1IKR METHOD EÜH THE l EXTERN I HATTHETIAlt; GF WHO 
LVtH RFI D TUR PRttRl ¡ ¡VA Ff JH AN Ü N EX HECTim. 

íts tlir tírst .ippmxinution wc don't introduce arsy statistics at all.Thc íetters -.i re ehosen 
. onaptcíL-Sy at random.The cmly ptoperty of En^ltsh issed lies ín the taci thit the letieis 
jFt ihc twenrv-scven lettcri o( Enj^ish, coiintin^ rhr spaee as an ailditional leiier. 

'■mirt eIhh produces tsierriy a mcaningless scqiirnce ot letters. fhr nexi (2; is tu 
introduce ihc pnihabílmcs ofvarious letters. This is con^truclcd éssentially hv putting 
■ill thc letters of the aiphahet íes a hat, ss itli more than >^s isi prnporrion to their rcl- 
ative frequenq, and then dnwmg out letters at randonñ lf yon immducr probabilities 
r,| r pajr- oí lenerv siiu soniethmg ÍSke Appnsximatinii 3. It tooks a bit more like 
f'njíjúh. since dir vnssrl cónson;mt aheruation is beginning to Jppear, In Apprnxinu¬ 
cen 3 WT begtri to hasT .1 h-u words pmdqced hom the statistkal proerss. Appn^s.mi- 
riem -1 introduce the sutinnes ai trígraxns. ihat is, i ripiéis- ot letters, and es apiri soistc 
whjtckser u> Engbsh. Appn?xiimTÍon 5 is based on choosmg words acc<srdmg to their 
pníhabilities m normal Engjish, uid Appmximacion h introduces the tratisition proba- 
hilitin bcrween pairs of wnrdv It ss evident that Approximation h ^ clwe Ll> n ^ r " 
nul Engiish. The text imkcs sense over rather Uiis K stretehes. \ hese Sansplcs show that 
W e^ perhaps teasonablc to repteseist Englísh text as i timt' series pixiJmtt ^ 

®wlvfd aochastic jBpoefi, . 

Tlic ttdunda,id« oídle laugnuges ! to S been calcula tcd.Tlie tin.i (1) 

^ -i T^rd.uTi ncc jtuI li/.crrti redüriíhncy.Thc sl'coik!, iiwolvitig illlt ci^Ljeii 

cln only.hfc .1 redundaney of 15 per «ni Thi* language coüld be compressed -i p‘r 
'■ent by fbc u 5 e ofsuiuble codin B «rhemei.'The next jpproxiirumon (3), húii\l on Jia 
Sn»i[!] stniL ture, e iv« j irdondancv oí per cent- Apprtodnwtioii 4. based üd tn- 
En*“ «nictiat. S iv« a rrdundaney oí 36 per cent.Thcw are all the ^blcs Wat are 
'■viilihlr or the ba'iis oflettci liiet)tiencies- Althougb civptojírap iii^ j.im i-i li 
trrquendcs uf letters, digrams, and trigrarm, so far a- I ks^iv ño ünt . Lls ím> ^ ajlltt 
complete tablé of quadnigram ¿«juencies. Ho\vl v rt. theTe ate fa J es oí VMan ■ 

^ in Kngji-ih which j re" quite extensiva and it is pnsúblc co calcúlate íroni ihcw the 
asnount of reduncUncy (Approximation 3) due co utsequ.il pmb¿ i Tty o 








150 


C Y BE íí M E TIC5 I tiO 


rime trnc to be 54 per ce iil nukmg j frw incidental approxrníaa^iw; tfi-e uNe* -^rt 
íiut complete and it was neccssary to extrapólate tjiem. 

In this c-Lst^ che language is treated .is though eacli vvord wm J lefltr m j mora íhb- 
orale Janguage, .ind ihe redundanty ls aimputed by the sanie tbrnmk To cooptr 
vvith che other ft^ures, it as reduml to the íetter b xm by dividing by the jstrage huir- 
ber oí Icttm ni a vvord. 

Pttts : 1.3o uther Ungnjages ha ve ihe same trequenev or íhc same degree oi reden- 
dcincy? 

Shanno*: [ have uot calciihtcd thcm: but acrording lo the work ofZipf , 1 
caJoibied che frequerney ot' vvords ni virious Linguales. íbr x large mnfiber of tftem tk 
iailitig íitfoí frequemv ¡iganrst rjiik order ni the vvord. plotted ttfl kig-log i'oordmaiei 
i* esscntialJy .i siraigbt Iine. The prohibí liry of che mh-mosr probable wtwd L 5 
.i constant twer r? íor quite á l.irye tange oín: 

k 

v * 

I ' 1 r rs; Bul pmumably the constatm are difieren* tor lüíferent Isiiguagtt? 

Siias non: 1 hat 3 dont know. íliev iré not va.vtly ílifferent m die o; aniplev wlúcti 
gave in bis books, but rlu- diderenee in comía nts wotíkl makc vome diffcrenre in 

ihe calcillated redunda ncy. The eq luí ion prt — i eannor hdd indcfitlilet)' k íl ‘ 

w 

infinity. Ir y<ni go out to infinite uords* it musí rn] orí Th.ir vvas orie ofdie jppntfi- 
tnaiions involved ficre which ni.ikes the íi^ure somcwhaE unceitain. 

Jl:i ISFIP; \<uir protubilides are based on predi* ting trom onc Ietter to the rtext*Of ooe 
vvoid to rile ne\c? 

McCullóch: No, upon tlie vvord. 

Shantuqn; in the particular case ( 4 ) dm reters to a Lmguage in which wd» a* dio- 
seri mdependcntly oí earh other, huí each hw ihe p^babilitv that k m 

¿ a P^baWfity OÍ m in die Endish lancuage So we km sevCíi ofét»® a 

hatoMÜÜ. ^ s 


TlniBtft. As y™ W Iip to |[ you S ;„d. rir^f of.ill, Vl j U cal» ihe probabiliiy ch^t wy «■' 
JyittT WiU oll ti] ]„ that particular System, and thcn.givcn that leitcr. and [f»f iií« cint 
r ut o.t un,,\<>ti predice rite One that follows ínrmediatelv Witter that: 

Shannuk: Yes. 


, ,' L . ”” thau rha: ,iud say fhat anv one Ictu^ 

" ^ ^orehand, regadlos «fwhat lerrrr vvas in heneen= 

i iat t IV Eruc ln the ca^uíation fmm 3. Tlns s s based on probahiliti^ c 

' J Nun,b " 4 ™ , ncw tai k and st.rrtv over wüfe thr 

Enelish rli 4 » w<lric * í JTe independently chinen. !t is a better appni?dri'. |lii:i ' 
Ü.jithrr .n V ' SJWt ' C * SmU f 1 forras a sv„rd. htu the wotds <W‘ ’f 

SStT,;: “ n “ TO «- P‘»nt tí 1 ere sermed «, be „o tu go m *** 

tablr W{>1 .1 I k 11 ,ad '>ny ftuquencics for pain ot’wonb. Oi" coufse, 

sifwotvfe.'j- l |[i¡U"¡. P ¡il 7 I í alIy ! Jr ^ c bccJllM of *e enomious rumber nf pofflUe PJ' 
itnpücidy a n enomi C >ou K* ,t °ecurs íhat cvery nneofus wbo spc-iks í 13"^“^. 
couJd oniv ¡*ci it t| tai15tK ' ,,r kn " wI edge ot' rhe stmctiur of die Jangua '' ,,,, 

know the\ E3 uid i,i i m ^ we kll ° w w]l -^ words íblímv other words,' 

^amplc h to tnmsbtAL^ 5, ^d syntax of Englkb, If it wcre f^ hk ^ 

or marión into some fo nn atiapted to nuuiíricai ztu y 

Maa Addj^ijj \t-v-. 1 ¡ I _.y J.' ^ ^ ^'fr. Hw ^rr/ío jra.-j-iwr hy Wuiw^i Cj'i^ riL ^ 
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wb cmúd get 2 turther racímate of rhe fcdnruiattcy. It turns out that there i* a way to do 

íhdi. 

1 he metbod is based on a predicción experimenta WHai yoy do is shown by ihe fo¡- 
Lmvtng cypicd expermsem Take j sampk of English te\t; 

.A) 1HERH Ib NO R E V ERSE O N A MOT O R CY CLE ... 

B) til 5 11 2 1 1 2 1115 t 17 1 I í 2 1 3 2 1 2 2 7 t í 1 1 4 1 t l l 1 ... 

■u ilS a wxr-i luí (rom thcrc Tafee a subjccl who does not know wh.it tbt te*! ]?>, and ask 
inri i iu gires* thc test lettcr by lettcr soüh as he arrives jt eIic córrete tener, he is 
'M and goes on to j»u«í the iiext lecter of tbe cext. In rhis case be guessed Tas tiie 
Iitst letter, whieh wav right-We pul dowii \ because he guessed right on the thsc gnes-s. 

He wj^ atso right orí ihe firsi guefr* for H and £. For thc Setter H he guessed Emir 
Wrong tener* and final]y goc it un thc falch. 3 n general thc riLimbcrv m che lowc-r rovv pzss 
represen! the guesses at whieh he fiiully obtained che right ,msxver. The figure* may 
!-.'ük nurprising, scardng oh with three right picases. It is aetually very rea*onabk\ ñute 
iÉie M:ost cn mm nn ¡jhiíj .1 lettcr as che f The eekm eonuiion lettcr to fbllow chat is H 
i mi thc rnosr common cngrain is ^thc*. In chis particular sample. wbacli vvent on for a 
r--t.il uf ín] ]*.-ce t-rs, <3 te store obtained by ibis subjeet was as follas: 


Ri[íht un gness 
Oaurrtncei 


I 


1H 


2 

8 


3 4 5 >5 

3 2 2 8 

T1M 102 


thc immber tifones- Oílt of 102 leirers is 7R He was right 7*) times on fint gUKS h that 
b .ibe-ut 7 h per cent oí the lime, t le was righi on the seco ti d giicss eight times,, three 
Arries nn tbe tbird gness, «and on tour and íivt, twicc caeh. He required more man tL \t 
iStKtoo crnly cight times out of to2. 'S his is dcarly a goúd seore. It is more or lcss typi- 
L I for hterury English. The scorcs vsury. With ne\v r spiper Engliíh scors's .irc poorer, 
tcuinly beeamc of che Large nnniber of proper ñames, vrhich ¿iré rachcr nripredict^ble. 

t ihotild ]¡kf tn point out that in a eertain sense we can eonsitkr the secortd hne oí 
surh ai] «eperiment to he jl *tran 9 lation< of the first lint in to a nevo- M'Lingua^e^ The 
^tond Hne coíitains tbe same infottmtjon ^ thc farsc linc We has'e operated on the 
tirst linc ’A ¡tli a devine, our predietmg subjs-et. and obtained tlie seL ond. Noss rhe tru 
■ :-'l qtLQüon is: Cernid we, kntmñng thc second hnc, obtain thc first by j mu cable oper- 
■iiLonf | \ujy|d say chai chss property is ¿cnjally the central ehaiacteristit oí a tr-rnn .i 
tiem: it Lt pL>ssihle to go fmm .-I to C and from £í back to A n ¿nd nothlng is los t l ie er 
^ay. In tire case ai hand n ii is possible frotn B back to -■!, at least toneeptua y ie 

have ,m identíc:al tw i n of Lhe per son who made the tirst tu toril. ^ hen I il m 
^calo I nicjn a mathemati rally identicál tvvin who wiÜ respondí m exte úy t u. saim. 

in any given sicyation. Having thc same infortmtion, he will nuke thc same 
rcsfh-msu. Ifwc have awiilahlc the linc fí, we ask chis twin whai the fim lctter is. He 
^^sses lc correedy bccause he gueases as tbe original sübjcec guessed, -uic s\c now 
t,ut h cortect becáust 3 t is thc first guess he imde.1 his proeess is continué*, wor ing 
■rhmugti the test, At the Setter | for ex^nplc, wc a.sk him to guess ti ve times, a cu j 
dk 1 Éifth giiew wc say that that is right. 

Ht coursc, wc dont have avadablc mache i nattcall v identieal twins, hie ■al l "■ 
fnáthetnadeaDy idcttbical computing machiné- íf y ou rould met-hanizt .^ruvinau 
SoíkI pwdicdng pioecss m a computing machine, yon coukt mechanirc it a 
time and have tbe steond machine peifbtm pwciscly the s.unt prtt ietion. 
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posible to eonsirmr a conimunit atum ^cm based un tlm principie in wbich yoa 
scnt as rlie signa] the sccniul ]inc H fkmi míe potril lo anorher Ttih wautd ht* cjIcu- 
latod by the cai^puting machine wfut h is Joing rJW pftdicting, At the second piKin 
the second competer ictovers tbe origina) icxt. 

Fto tt i the data in ihe second íiue fí, ic is posible 10 iet upper and lomrt bímnds ior 
clie entropy of Fngiish There i* j thconrm on stochjstk procos?* chic che ríduiLdm-y 
oí 4 trans[;iciort oí 3 lingu^ü i?; identEcaJ ivith dije oí che ongiruL if it é a. levmifefc 
transhiirig process going íh?tn tbe ¿irse m the scccmd- Omsequcntíy. *n csrimidon 
the R'dundancy oí the lÜK B gives an estímate of the n^unHjinr^ 1 of the onpiwl ten. 
c]i:lí is, of ErigHsh. Une B is tnuch easr?ir to estimare than line/t, *ince the pmbibittirt 
■tn, more concentrated. 1 he symboí 3 has a very hii^li inrliviriml pmhaháKrv- aoJ the 
aymbob &oni 6 to 27 ha ve ver y snull pmhahilities. 

: J bis is very interrsting ro me. In my predi rtinri thcnry ] start húm a «fia 
vvtth a cortebtion and I build a serie* whirh i* equivalen!; caeh is che pi*t íinrat fimt- 
Clon 11 ^ Í >:KÍ dir other, ín ¿ddition, hirtvewr, in my new series the chaires aur 
compktdy mdependent, whcreis in iny carfier series the series are partiatly depeo- 
l , Lnt ' * Ji rut ' Wl 1 V' J ^'-lüt the linear predicción theorv uva* hv the ieduedott of my 
defiende tu cholees to independeni chotees. My method has some mraUdisms tu tto 
Exc use me for interruptifig, 

Shanmjv, í bat tv perfectly 1 ngent, I cbink. I xva* gomg to s,iy in connertian wtth tlÉ 
f b.\i l 1 c ut +-.ve syinhols tn line fiare rrot yet statistieilly mdepciident. bul thcv Jit 
mui \ cosí r [n mdependence than the y are u* che oriiriual text. ít js jppitjaehing ^ 
son oí chtng we are talfcuig aboilt, aw uncorrdwcd tune serjes 
WiEKtH: Yes. 

Nhan.\u=x \u iontiíiue the .irmlyst*: it is possible to estímate an icpper bound ?ueÍ 
outr naa^. t<ir che amount ot nedimilmcy for time series li The wo boenA fot 
redünau'ey are h.ised upon the fttquencies of these wklü* numbcn io ét «cnld 
,“ im ° llí esperiinent v, ith .1 very lone sample oftexl, wc willofctuf* 

■ B»d «hm« c üf the ofono, rw,, dnreí!*./*, k>rth. Ur r h«c be i- 

M 2 + H.*i respecavely. 

Thr ] m botínd for the «dundaney , s given by 

27 

Ri ,c, !?2- 7+ ^ 

dajicv wviuld^b ' t Nu 1 f ^ 1Jt '* llu ‘ lim ‘ H wtv Jn untorrelated dmc htio. it 1 rílí|jn " 

' 5 ” fí" bf J h ' r,Eh -'"" d A„v ... 

nsult foUovvs. ‘ " S " lCt ’ the ^ünAtncy of J me H etjtia]* that oí 

Jfl ll ^ per ^° unc * üí a ' l0rt l büi ir i.s not quite as secute. Jt is ^iven by 

27 

io *z 27 - 2 . 

subject jíuewos titsrVh^o^’^'pJVTl lhc ^¡cti”n to be id«l; tfor is. 

SO forth. Aettmliv of - «?ahlencxi lecter, Seeond the next mi&t proh^bJ^ 
although in rhe ircii-il ^ ^ ]ttnijiri suhjeets wül not ^uess quite ibis jcfurtiM-lv 

mu 'Wr " ,it wck d ~»S i-w^P 

AJI i 11 aJI it ¡ s pnih b|v ■ ' [a , b! ” ^nc trnij^ EngtijJi to ¿id ü* rhe píe* L ' 

*-« d« fe»ry jz : h : ^ >«»»-' *-• 

K*rs xeiU be Lnicorrelaied^ :> ^hjeet is an ideal predjeter, his pattem ^ JJ1ft 
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¡Psrrs: Will he exhibir thc muimum corrrhtion? 

Sw.VrE’ No, 1 suspcct not. Supposc, for cumple, ihat thc subjeci guessfí thc ñrst íet- 
mmieiiiaudy; le íakes him two guc^cs co think up the sccond kíier and five to 
' lunik ií|i []Ll' [tiLid. í foes l\ui iitfomuEiün insplv anythmg abone how inany gu-essos thc 
nexi kcter is ^mng tu uke him? 

Suanxsim Wd3, ii > > r 111 _ 1 11 v we doni vLirt írom ibe beginning oí j scnicnce Most oí 
ihf experiments wen: done hy givittg a subjcct \ letters of text, askiilg him to 
:\IElle Iiv \1 ietier.Tli h was donc Hm notes widi each val li e of .V for Ih difiere lie [131] 
vahes of \. 

I ana nui hit [ ha%e Teallv .mswenrd your question. At any point rlie mhject knows the 
Ll'xí i i p to this point r oí at leist be knows JV letters of i I, That will influencc bis next 
yuirs. hccausc he vvül iry to continué the tt-ni. 

Savaí.i Will li uifiucncc how quickJy he will? That will ccrfcutily influence the ptob- 
ihilitv thai hiv p.iew will he righi; there will be certain dtenmsianccs on whkh 
dic gurss n sute to be righi- 

Uií.tuw: Lite ni yotif prevtous «ampie. After the tehow got the letter t' in the wond 
“tnotoieyelf* he kncw ¿x tluí ntament thc whole word and gwi thc rehire every lellcr 
¿ña ojie mccssfol gjücss, 

Mvaqe: Howrvcr* ifyou louk smiply al a sequen» ot integers gpnctaied by súch a 
perfonitirKx, do thev ha ve Émplieititms in probabilily for die next intéger to be genur- 
itcd? 

Siunnon; 1 think tbey inighr if you were dever eriough. 

Savaiíi.. r see.There i* no general iheoretical reason why ihcy ttlight not? 

Shanmok: Nc\ ihcrc isn'r.Thm are cases m which yon ratber expea a series of right 
■ i kw Uy m anal)-sis of ihis. you could say quite a bit, probability-wise. ^bout tbe next 
numbers, 

Wusin: Th™ shculd be way*.! think, ófsorting ilns out. I’hjt wnM bt- nwn? abso- 
tute, Uke cüdings. J think therv vwuld be a rcduction oi the choices to tompletek 
independeal i hosces.That could be workcd out. 

SíiANNONr We3], ihere certa irily is in principie, i i you allw thc eneoding ot long Aet- 
nsins of icxt mto [ong sections ol uncoded iext fc but ii a practica! matter I t iiow 
h¿iw to gct at le. 

WiütrF.H: To do tt lü didicult, beciuse you would need more compícite tabk’s. 

^rrra; Vcr) r extensive. 

Wleneh: Very extensive tablcs. 

Sjiaxnon: When í evaluara! the upper and lowcr bounds for redundaney ftom tbe 
ripmmcrth the foliowing resullH were obtaincd: 


-----— 

N 

B 

10 

15 

10o 

Lowcr búiind for Dtj 

74% 

75% 

75% 

93% 

Upper bound for Dn 

50% 

57% 

60% 

72% 


is the redundancy owmg to the stadstical stmeture oí Engjísh \ extending ova i 
crs of text. 

M-t: h thn o ni y sooie iower bound or tbe greatest lowcr botirnJ- 

L nnew; The o.dy provablc bound in case ic were an ideal prcdiction but as ] say, 

iect ít stiil docs bound the actual valué becansc ] rhink diese peop L v ' L 


[mi 
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enough to ideal prédiction too, so that thc othcr tliings mvohrd in chts, JüwcrbüWHt 

m this discrepaiicy inore iban compénsate, 

Savacr; Whac Jiiathematicxl propcrticv oí dar new bnguagc do yon uj¡c to mcreducf 
tliesc bomids? 

Shannísn; The lijwcr bound » rather trivial, Ji fbliom fom thc &rr diat thc leas 
redundarte y punible w¡th a certain vet oí Jettcr trequetaiés would occur Lr" dwy wíee 
irjLÍcpcnderu | Ml- uppcr bou ti d i* more- dirikiih m ptmír, Jt mvoJvcs íhüWing hm che 
u val predietor would pnedict. Ati ideal predi* tor lira d-. up che ccndiiinrul pmbabüiíwi 
]ii ch* j order of decrcaáing magnitudes Yon iiin- thove up and fiad che wofit oí 
[hmc that muid wcur. Tisis will produce thc highest pottiHe valué ofentn^Tka 
V nu caículattf thts valué iti lermsofthe ^ 

* 4:011 níC - diese «hic ¿re no* only subfect 10 rbr conditiom gmm buc liso cl> sclcls- 

IKai fluctuación, sincé the lamples inval ve only IDO irrak 

* 11 is. ] n.ic is h evén wherc vvords are considerad «¡s beinv tríade- oflrttcrí,whfle tfiev 
■iré not rreated idrographicaHy! 

Shannun; Ewrything is rcduced to a lecicr bastí, 

Im ;- * f “Riíhr Se quíte dilítTcnc tf one simply c^rried thc pjirxUeJ íhrough nitii 
m ukogtaphH Word* mu,:!, a, yo» muid imagine «rryimt allí the mhk« it oí 
traiiihtion and thc sa.nc son of estimauoii? 

Sj kql'i,: Didn t Wmejokcr d o thji? Hl- exposed ont-, tvwv and three-word símj’h 

híhLv^T .1 mhjCC,S *° S** tht ‘ Word He dtd Tt che othcr way amun¿H< 
r i, lL 1 Vl 1 ,**'V' 1,1 P re< K f [ he te\t. He simply reported the texis tlut wcrc enMtcJ by 

vou rh K l " f 1111 1 lTtJl11 °'her restnctions un ir as to subjrrt trutter,íod thenp« 
you the s-implev JS nunrly samples, 

McC[,-lu>cm: Millcr His iimne veas Miller? 

I lí.'ür [Ijek: He did do th.u s ürt of Btperimcnt. 

t u"L H r r, CarnCd rhrtU,gh exzctí V t*« «mí pracedom for words at i ^ 

¡. ■ yülj h2Vr tor L '_ tr "V and do yon W hoondsr 

are j n thc"lifigure* JrSt ar i sc í'onceniifijr thc number of word> thne 


M^] Phtn: Vbu can xsk 


k llian for thc ^rst gijffss. sccond gues. j 


and Jetttm thjt ir vvc.ue1lI rakc rctUL^ 


“ n ;r; ho1 ' k *- * *«* * * 
—— 

liut I don’t 'Wii»ütr'h l « rt ' llJ í' m ,hac tHnht?rN tUe - f sure you bave Lite» cateofit 
erated. 1 ln haV|11 B ppediction made, compatí pióse is ahvays g?n- 

SHiVnPVOm; This is. r - tLr*-Ts j 

random, Jt represenrs w h ' 33 ^ tHÍEh arii abosen ai random oui of¿ bot>k chosert ^ 
ble lettcr, the subiect mu i¡ UtTjr ^' 3n,an Wí ndd v/ritc. When he choosea ¿n ijup^- 
B-vosín: r ST I ?T' timCS bc&re ^ ¡t 

bmguagcs, thc dilTcrenr tv«v . ^ V| cnt - v - ít i^ accually xstoniihJng how che dirrvrent 

siraúihr l;«- L ypcs üí P n>&e ? Ütcrary and so íbrth. fcJIow thc gnapft ctlí? 


íor thc netvüp^pcr che same ¡ir that ibr l.uno 


siraight Jinc, 

Hmíssin; y ev 
St itouo: Both íbr hnses 

wícaluihry.sunicthing likt- ^IVofKt t" miJ ^ ncws P a P tír printjoyce lad a 
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Mfí Vm El seents (he bw hoLLs approximateJy tbrjoyce as fot newip.iper-., 

Hnn mínSíin: The iiumbcr of moths of j given ípecirs plotted against the mimber of 
speet« containing that number oí individuáis, in (he rateh of a moth trap, or any ani- 
tlac ■-.uLMi-.v behavei ][i very moeh tín j saíne way | R, A., Corhet, A S., and 

ttiujAMs, c‘ II; The rclatioirship between ihc number of spídcn and the numbcr of 
individuáis rn a mndom sample of an animal population. Animal 12 .42 

. l L MV|,]Thc constan! can be used as an índex oí divmit) r of ibe popidation- 
Lti kudf.h My eritiiiMii was agamst tbe other metbod of dnriig k r not tbu one yon 
■v J ,n ,ill it wjs against fuving the MiupJe generaced l>> presentmg X irenis to a per 
son 3iui having him give yon che JV+lst. 

ShaNmin; ] dun’t think cli.it a Htaiisti.L-.il nample of tfatistical letters is tme. 

M' í i. ; 11 11 w: May 1 .isk whether it would be possibk- for yon ro look up i or to rrLiig- 
nur amciiLg prírned Setter*. queme* ro ptioncuicü, and *ee wlut cite írcquency kir pho- 
ficmcs*. more * nmtricticd tlian the sequeoc* oflcttcn. reahy is? 

Sntfjcnj; fh.it \* j verv im porra nt qnestion Encause oi the niultipín.scy ot represen Ca¬ 
tión. 

McCULUDCH: Ye*. 

Sicas non; E rtimk ii wouíd be quite easy to do mo4f of tbcse I experimenta wich pho- [13^ 
nemes in piafe of letiers.They go through ncher rapidly añer you gct into the swing 
oíit. I don 1 ! kmm that chooshig pilóneme 1 : would come ,is naiurally thtmgh, to the 
experimental subjeet as choü&ing letters. 

McCvluk jí: I w.is (limknig thac one might link ir with the ínteüigibflíty oi spceeh ot 
scmences as oppc4ed to citar of word*. of (hai of words opposed m that o\ norisense 
syll bles, and so forth, íf ynu knew the sequenee of pluitienics represented hy these 
iLters, yníu might be able to hnk ic to tbe inceSligibili^ of co the inere ased iiiLelligibih 
sty, 

hi.ftt.innh; Müler Eias completad sonw work on the Icarnibílity of speech that ucí. ííi 
with this jnalysis.The díffieulty uflcnrniiig a $¡utsple ofwnthetic prose is roughly pro 
pomond tu it«i iTiíormadon content. 

Tm hkh : By this logie, would bahy talk be morr predietaHe or less predicta bit- than 
the rdk of an aduh? 

Shahn ns: 3 think more prediecable, ¡f you are familiar with the E>;sby. 
rt.UBt:R; Do yon know chac lingüista etaim that bíhy talk is highly similar, that ¡s sirn 
¡larlv puttcriiéJ írom baby to bnby in ddíetent ktlguage systems, m cermn of ib pho- 
iwme stnictuie? Wouldn^ it be casier anyway to go fmm one phoneme to che next m 
pnrdicting spceeh? 

SratfUD: In tome of the latcst oiations fmm my yüimgest there is only one pair al 
photienics. 

Geüabd: Ifynu had t.ikrn SHnpliíkd spelKng. would you haw deereased irdundaucyf 
Sieaxvü^: Vei, that is righr. 

Liocuder: Converxety. if yon used the Inter natío nal J^honenc Alphabet to ui t n 
phonetics, yuu woultl tind high redtmdancy. 

TI ¡ere is one ocher experiment chai wc pertbrnied in colina don W]C 1 c ^ 

■^.rk which dtd not Evjvc imuh k^earing on üíiything bm which pwrtd to he racber 
iniere&Line: We askeJ a couple oí subjeets co predict in reverse, .liac is, lo sxati m .i 
end of che sencertee and io gness baekwatd letter by lettet It turned out chat the 
'''^cí 1 dmost jLK good at m prediction m the kmvard dinretion. 1 te pm i un ^ar- imií 1 
’itore difficuli, however, fmns the psychoJogical poim of vicw r , k ■’ l| ij.eu. was nra \ 
nrej oqt míter he had worked through a seitcenee in reverse* w leiLas tn i,osng orv, 
it is quite Cikvy. 
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CthAtift: As j matter oí LuriositY. bou did the gucsse* goP Lookm^ ,it ritme mud 
jpes* numbcrs H the í¡rst one ís perícetJy deax. Thtfn you ¡^cc tú the í, jiiJ J tupfwctk 
[i3Sj hrst guess veas an í, I The .subjefe dcdded it was mu . I, ú> he gtiratd J, Nw how ibd 
he get the N un the secofki guciS?That I duuY see. 

S r hí n j i>; i> f he re k ,í.* *thcn? iv *íherr i^ no,* are uúttc trf the most CHiunnii prn- 

gressiom. 

I ítbj ib i é »w: A s%eniom ry den i ah, 

Strolfdj hujier íblJowed by the negativa or by ihe artíde. 

Shanmun; f think -(, I, jnJ \ would be the hrst thiw i^csses; ¿ince «difi smffldH 
[iede strartgc in iMt construcción, he pmbabJy gues^-d A and dien N. 

Savac:k; Thcn he has O h>r sure. He goc spac* ivithout the T. 

Strüup: No, tnost probably, and twc the nimt probable 
Pil is: Gt Lira. 

Savaíí r: No, revene /:ff T t !i ete, 

H ü TÍ 1 11 N so w: hn t ti ve rather h igh P 

Seiannnn; The R took 15 guraes, and one fbr the E. 

Stbouü: How docs chai appear enmpared to the probability ofR auliiít let*er«f) 

tlesv word? 


Vi' ^ ihirik tJirs pirticuLir subjeet was mu using tables .md pnibjbly gtirssfl) I 1 * 1 
mit1J ' Ir< ' r ' lm P r,, pfí'Iy. I» í.ner experimenty the oríes ( gol th«r ntimatts wi<h, dic 
petiple wcre -upplicd with all rile rabies w f had nn the st.mstirt ofEiwkh .uní asd 
Ihcm ,n any wa > ,M wh ' ch they saw tit i» aid iheir guessing. 

Savaí:e; How dl¿ y« u pict a book? Ai rundorn? 

SMANNtw: I j üs t vvalked over to the shelf an<j chote one. 

Savací:: I wouJd lint cali tbat random. wuuld you? 

Oehaud: Unios yon were blindfoltled, 

,, "hh.rt uh tile daiigcr i Fiat the bouk itiighr be .ibotit engineenm;. 

HAvriAs: The book would be- 


P5SJ 


Fenií di -i i''i” Lf ' VÍKrlltT ^ rwni Schatlittntlyse is in sonie wiy reí.i red to the pm 

SÍSTI ^ \ ***"+"<* ... oTSirvm «* concerté - 

ISievlrs P 7 i ry , 5 ,^ lltn ' Cí ’ :i,i í<ulni! i» human speeeh intn motor ’.e^uem 
L-hh indh.no Vnn í WrgC Jcr S^tinalyse. Heidelbrrg: Cari WintcrV Univtwr.i- 

"“SS' 11 ;? 5 ' 1111 *•<«..« ■" J. rest. iM*» 

whethet wr are I . ,| ’ t vrrs t ,1 ^ L ' <í attention to die fkt that vpceeli, nfl mítt 

movementj, postures 'ln T " ' ! <K tr ' lsr c ™tls to be aeeompaníed k ee^ 

writren text híih- ■ ' ñ . 101111,1 t^gídations. He held tlur the same is wt f hr >u 

■curves* (Beckino rn'r,., fl3 -^ f1íprt;scnt l J|í>tt ' ,ri tial ^pcech. He puhlishrd 1 "™*°° 

f‘>mi oFaudkor^trproducü.m rh ^ ^ “ gnaI ‘ :urveí > supposcdly inwilvíd w ar 
t'ight, Iiiay be nindiu e t iv " %L ' ,1lt>r ° r ‘cuntes,* let os say, a cimle t*r rile íg? 
irmance, ■> pwin biev d b l V inmcmeTlts of the hands and mms while tcaring. ^ 
hetorv the speaker. TJics^ fi T ^ ° f üp[l< jl ^uch ^ bras figures íyn 

^tirwcd hv die stieikt*!- U Crc Su FP°*^d to inlinericc audiiúry rcpcújiJcn^n 

h r w ^ r a.\ thjt out of all r>n% sl\ ^ ' 3] ^ ^ <lwever i the rhief contenrion n-f the 

with^ a pmieiJ lt m í ^ nUíÍHh¡ CMÍVÍS " L ^ *hrays o ni y one partid uJ^r curvf [--• 

ited ífany attempt » m a d t - !! Ct| “ <?, ’ ce - ll ™ said rkit the vence becoro» 

question. llCc ¿l,r '- r es that do not gu with the pocin or ff-t [ s 
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WF.BXtn: rhtf ,V L s .m extremdy intcresting b-ut somewhat t ontróverual 
method Hc-tor? Sievers, kucz workcd crol a systcm ol iones of melad se rbychm p.it- 
tcrns. 

Ki i vi k; As | remember the stary H Sievers rtaüy rever succ ceded in teaching his 
medunb tn nthers The excepción secnu to ha ve been a siudent who flunked ¿II exam- 
LTiafioni, ¿hhough he extnotdiiunly gitted fbr StiuiUattdJyst' in Siewrs’ sensc, 

Vi \ rv [ smpcct philologis.13 drnied the acceptabiiky oí the mechod cxccpt Ébr reasom 
m ivhÉch dkcondnuiry of the authorship carne in. 

Sav.-m. i- ; (r U, Yiiles efí'orts were born fide .and not rny*tcriou^- They were primar Lly 
baldón En gli sil, and jv I recal], i n one or two cásts un the I acin tanguage, which he 
knows jnd Ls rherctbrc able to de al vvith. He examínen t b L - frequeiuy of occitriencc oí' 
a raous obvious sorts of iliings, eomputes the a ve rige Irngth oí wt>rd. inakes other likc 
L^lculaniins., .md l'ináDy makes jwdgnient based on standard stanscimil principies and 
bu Dwn \tiry estensive statisin .A expertetire of wheíhtr the twu works in question do 
or do rmt tuve stylc namili r cnough lo he atmbuted to .i eommms author. 

Ku'vt ti A- úr as SicveiV worL is coneerned» ir rests on eeri.mi eorrclations between 
mmioi-kincsthctic t md auditor? ¡pheriomena, Sievers apparently was very píted in 
fxprt-vdng* .m di ton sequcxices in kmtsdietii: patterns. ¡le always insistid thac only 
"ni' i % p: ■ o| motor curve was ¿uicqiiate w llene ver he redted or read a certas n uxt. Ic he 
i sed tlut ceruiii movemcxiís reprcsenurlg a particular motor curve werc no longer 
■ideguate, his votec simple gave o lie until he replaced the oíd ^ nrve by orle that ^titted^ 
He vl'-ic able tft siuli .1 wiy to :osign j particular motor curve or a scqiienee ol difierent 
motor curves to a given auditor? reproduction. 

Wi.rm ? Thaik ainiLiE k as 1 recall, 1 ooking at a pnetic line, Sicvcrs rransíbrms il inte 
• kineschetíe partem. if various other | Irnes are produced by the s.iexic author ihey will 
ilsn Eii the parterre I"r then he comes to a part which ducs not go \vith thkíncsthctzc 
pinern^be intvrs diac a foresto elemcEit has heen immduced, 

Í^iits: Wha[ son of kmestheuc pattems? 

Wlkni:«: Though E do not rcEnembef very clearly, he contendesl thac there were a 
mtrjctcd tiumber l>í patterns. These pacterns could be objcctified by visual syinboíit 
íeptesentaiioitis;a triangular partern was one oíthem; a pendutiim páttem was another 
Prrts: A particular phenoincnon would be tratisLitetl into the triangular? 

Wfjniíh; Not quice. The visual tepresentation n .311 a id ídr SthalUnúlysc. A pocm has a 
certain rhythm which ls rrpeated and whsch is repteseiited by a rertain visual signal, 
such as a triaí^gle. 

Prm: How do you carry t?ut the rranslation? It » not obviom how you would carry 
siut che trajtslaüon ofthe pocin into the kuiesthetic pattern. 

Ki üvlh: it looks js iFthe »aaiHbiian< ot"j poero inta speciiii kincstbeúc patterns has 
Jtinained ^ secret ofSJcvm, 

Pítts; lt is not an objec tive methodr 

Wernul Nó Stotíittcs have becn applied, tbough T and chey cositend ihat these ^tatis- 
tirs bear them oüt. 

Ki.Üvtr; ]( m,iv br jniued ihat Siewrs’ ücurvo- wtre morr than subjcctive motor- 
kintridierit pattíTTts then - \eems to ht some evidener ihat tliíy irprescntf 11 J (ltlu 
m lk .itDK íf I rt-call corttedy, Skwr: was tested by fotnc experimental ptychotogM» 
who ihowed him.for cjcample, a text he had not previ mis I y sccn. Ibis had heen 
written b>- tvm diífcivnt aM*o*s. He read ihc icsi whüe at the wnie nme prodneme 
the iiiiiveim-ncs and corve» that, jt-t-<mliiiií 1(1 hiin, *went witli" r n 1 te \t, u,[ ^ i. n » t 
in.kvted diat be could not go on rcadmg- hüs vlulc oul .un i-t ^ |¡i L ^ 
W ünlv jfier having dacovemd the riylu k,nd of motor curve, flic pomt thm 
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located by Sícvent wav (he point thai a¿ tu.allv separaced che léaos nfiwn ¿uthon aspre- 
viültsly Jeterniincd by other phih ilógica! mcthods. 

[ J i t t s; N-nbody ever asccrtaincd the rule by which he obra metí thss* 

Rj üver: Willians Nrern used to say tbat he wnuld give a doctor'v dégrei? in psycboL 
ogy to anybüdy vvho cnuld ilimw lij^ht on the psychologiCAl methanisnis invulred in 
SiewrV períbrnuuceü. Inciden tjllv. I ¡un mir* chai Sievers’ own *c3cpbí»tioiaí dn fitf 
sufHcc o t .ire wmiig, t, K. Ogden of Basic English lame toíd mejust beíOTT tbe w 
pía] that he hjd used the methods of SdiaNtiMiíysf io settle che oJd quejón o\ how úc 
Rüimni realíy did pronounce Latín. In Cact, í spent parí of \n\ last mght in Eumpr 
tmkmg a grarntiphEiTie record olOgdeii* revtuticm ol a Latín poent-And I cuok diis 
applícanon of Sieverv principies* that is„ che gramophoftú record, to New York. 

Pitts- Üots chis agree, on philologiL j] evidente, vvith the most powL-ríu] o\ ck 
sebools vvith respeet co the actual pronunciaron? 

KtüvtH: I utiderscatid chai ¡he pronum iatiun oí I atin .i* practiccd by che Rüiujíe 

remanís a ecintroversial matter. 

WtRNiiiR: I m.i\ add tlut Nieven, veas míe ofthe oiiisunding Germán philúlogistí wk 
wrote cIlismc works on oíd Germán grammar md te>¡ís iVWLrriafy.ír wji obvioush •’ 
hobby for him ac Hrst which he lafer extended and induded among hn tnethods kff 
textual analysis. L.ater be kit the SihdHtfiwlysr wzs tnuch mote «tisfactory citan the 
ditionai phílological methods. 

I j ett s: Phifologist* have explorad more cceenCrie mediods oí" argu menta non that mosl 
peoplc have. 

Stroud: Eyery individual shows a re]ucLince to repeat hi nivel! in the use ot a únfo 
worxl. Sometilncs diere is reine canee to place verbs ctio cióse to the mitin, and thcrt rin; 
orlier ídiosyncrasies of sentenee scructure vvhn It are to sonie degree chjracicriat I 
wEinder it such Lmdmarks eould not be guessed at rcasonably wdf widi a fair Jength oí 
fext, 

I M ts. I lie only tiouble is that che seríous qjuestions are poeticaily never 
with two texis nf any considerable length, whedier by the same author or m>t. UsuíI-i 
both tests are very short, 

Bkosjn: I dün\ know how relevant ic LsJmt the Massernian-Bolk chromatif anabse- 
<u parts L>t speech in ti ir M ur r.iy Fhematic Appenception ‘I es es vvith reCevance tú p^ _ 
ciiiatric reacdotis *tre an efíbrt m this direcrion. I don t know how senotdy yav wotllcí 
eonsider this. 


[U9] 


I j nts; Yon ¡ui K Iit decide che Shakespeare contioverey in chis Cashion buf pmbiblv 
very fcw others. 

llHnüiN. [done knovv liow usetii] Lt is. bui obsessed people use uurds. m orrtjm 
and qnantittes. Snrely the scope of woid paiterns and, let us say the kuiesthc^: 
thythnis of mu cype of selii^ophrenie, s,,y a hebcphrenic will surelv havT distinca^ 
J JUcrns mí:ther the ** sufFicieñe co be computed for -ibsokte vdues, I ^ 


„ } ' C , N>IJ * 1,1 ;i whole series of texis taken down ftütn ditRnmc 

t n L ^ 1 llJtn€ ^- 1,1 c * lcse torimi propertics of the Imgaage .ll;J 

,j f . l L 1 *V j / l jr u ' ILlir cvm disthiguished, U vvould lie sul M patteniiJ rlun^ 

such as \ r tHl ^ Ct> ^ € ^ XV3t ^ Vou would have to use a góod ¡nanV ^bstravtií'^ 1 - 

Zr í ! ariti m such an Wvsis. 

Wh ° donc “ thmg ac the M^ht^ ^ 

¡Z™ 5r. Pe ? 4 ™ chi * f * «oiding che patter .1 of specch- 

would he the d ^ ^ i ° ntain ^ 3e interaction with another person wrEhin h- 

vumci be the differcncc hete, wnuld .t not? 
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Vúah: |r' yon introduce íwn proplc mm thtr picnire, ihcn Eikst Chapplc r s rhrono- 
l-Tiph gívcv i vl.tv díjgrli^íic spccch pattcm whcu one individual'? mponses to 
.mtirhífs are anaiyzecf 

mí ir May I avk oac chimsy qucstion? 1 dont wc quíte hu*v to pist ¡r yei- 
Most of the chinga you hivc heen going ai. Mr. Shannon, bave bren on .i smaSI u.iif. 
Can you w -M. mu .uiything tlv.it vvould batidle afíairs as Lirgc as your ordin.Lry 
mjEttil umtv, phras<%. cbusev ventem ev, and so on? 

S 11 \n n . \ 1 ihiTik che líHi-leittT -ippro\LmAEio]i is bcginning to hite itito pirrases. The 
pcrsfjn wsch Mhi Irttcfi h-iv 4 firictmu oía ventencc, perhaps a full sentencr„ co wnrfc 
on. He makes use oíall that Information, perfups íinds a kcy wnrd 100 íetter? previ- 
More in the spirii oí what you arv a^king, i feei therc h a pnini ai which tb h sta- 
approjih i’i gomg to bréale down. It h vcry qucstionablc ni me tbat the very 
Umg '■ítiee hmictnrv oí bnguage tari be representad by a statistied ptocess* cven that 
Ehcir 11 aii> meaning ot spraking nt the prababiliti^ of seque nces which are so rare 
diat they never bave occurrrd. CírtiinK' the t’requency concrpt i b pnobábility begim 
to wvakcn .« sorne point. Also, whed you are consideríng very kmg-range stmt une 
rheif are quesúons ofwhether ibt slochasik procer h stationarv or [lüt.The process 
to.iv not have tbe statiuiury pmpertics tb.it .iré imphed by mosl ot ibis .malvo v 
fu ñw: [tn’t le truc - for lortg passages :it least diat it is ea-der co make predicrioiih 
it[-.T MjntL- ptcliEiunarv acquarntaiiicc ivjch the idúisyncrasie^ ot a particular auEhor, or 
cven of¿ pjtneiílir group «ípeople with whom you ha ve been ¡ti contnct^ 
hrrsi Prebnbly afteT die pjüsjges cxcced a certam Icngth, and if you are ctmeemed 
■with the questton of det iding whether or noE üoine particular perdón or jnybody at all 
could poHibfy báve tbatYour chanca W3uld be much belter if yon wert- to analy/t 
thc basis oí whether or not ie íi a Idnd ot nodon or idea tbat eould bave ce ti 
t^pTrssed 3 -e tbat time, rather than on the bm$ oí the statiinc^ oi a series oí weskís in te. | 
rtvm ir: That could be based on a experienccjust say the wohl -Géstale- in dm 

gnxip. arid you can just about predict wbnt will bappen and who will say what.Wu 
trukt your picdictioii in tenfls of pase expcriem'i'. bul one prevtous exposilte co that 
Lnieri;bjisige ot potares oí view u íE] siifRce-This is of courstr trn.tev.uii ^ i^í 
li 4 [irjOEi is Dying to do. For him. tKe importan! ching is io geE rid oí a3l i-dint rtvsie-s_ 

Ptru; Tlierc you wcrnld fintl probabiHtieí of of tlie man rnher tfaan of the 

^mbuLs uned to denote them. ¡ don + t see why ibis should be necessari y impossi e a 
priori. 


fe]ts on: E was tbinking abone the «ctraordinary difficuJcy of recam*ructing sceiiü- 
t>pic transcript. If a woid lifce *ratio« beeomes catión, - ^ it catmot do on ihc steno 
type but [Uay on the typcvvxitér, n tnay he very hard Eo get baek to t iv origina a Etr 
lUtivi-. Meanmgñal distortion has crept m wbtrre thtw has bccii a deíormatmn. 

Huís: You can correa it asmundmgly vve]k pmbably iiuich better tl»n you thmk «n 
the basis of statistics about series oí words. If you tried corree ung íe so t > on t - 
thc siaissdcs of j poHsiblé series of words. and extended it. say to wo 
x eL|_uericos, cven you vvould probably eíe> íe much worse. 

McCullolh: If wu can hnd anybody who knows the speech of the pc^ori in qu^- 
tion atid can imítate it, and if you malee him rrad aloud tbe steiiory^ne noies, vo 
tccomtnjct the spccch again and again- 

H.Lve yon cver rried it wub a long text in wbich 10 per ccue of tbe letters, 
^ are dcfctcd n random? What perceniage ot letcers do yon ba^t to t L 1 
tmimclligibiljty veu in? 


[140] 
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Shakiníjn; J niei] a few experimente with ¿ 2~ -Ictter alpkbcr^^itt with ifccspacei 
lettcr* and íuuiid rhat you « -iri reconstruís, w. abom 711 per cent of the ce.vc when 
abone .SíJ per cení ot the letters are deleted jt rmdüm.Thc tnjubJe ls tli,iE the rtmíkmi 
lecier^. the ddrnons, pile up in rtrum pkuev If you delere m-ry otber letter, you m 
do quite wcl! with a Irnos t 5U per cení niitóing.Yoy can ddetc ,iíl thc wvvrh Jfl a fu*- 
sage and have i 10 diflictilty in reconstruí a ng ir. Only very mírequendy wiUyouoiisu 
word, Voweh constilutc 4í) per cení ot che Ierrers.Ynu c.m liso dclrtc the spaces, whiefa 
is .iPinthtT 20 per cent. 

Fkankj ki l comee to ínter irom your rermrkv rhat rhe tibies you huí Id up m predi- 
cated u|hpti knowledge oí rhe unitormitir* oí English hnguj^c on che part oí your 
ideal informante, whn huve chen mtcrprrted rhe te\r with thesc ddctiocn accordmjí eo 
< m l the structure ot Hnglish Idnguage amJ uL ms? h (hat the way it opérate* iri venir proce- 
durrs? 

Shannuk: I would sjiv ih.it aJl ot rlm work \impldio ihr cumplcxiry of Enghih j iput 
dea] in th.it we say there is one kind oí English and ihere is one set ofsctlwtin 
Ejlgjish-Aetiutly í-ntílish is reJty man y didcrenE cjíIi wjth Jjflfcrtnt Maití- 

iit\. II j pernio knevv who \vrote the test he b predi crine and voi* ÍJnátiAJ' wilh di£ 
anchor s habif pane rus. he could rertjinly do better iban lí he weru just tiking ít i' 
blind Englkh. 

HLlí.mNSüN: Isn t it Jike the librar s rat.llpgne whtch pmvidc* you atl Engüsh 
lull oí intbmiafion b\ gitiny a single nutuber ihat can be rrovided fmni WishingjnN ü r 
New York? 


[H2] 


Seiannon: Pmvided yon w.itiled to sertd thac book.but suppose 3 write a ékmjJí. Mur 
book is ñor iis the catalogue, yet I u.im e:o setid ili.it. but you don'i have aJiy numbff 
for it. 

HurmiNM 3.s¡: That is irue. 

Shanson: Yi>u shoufíj have numbers fot all books and the «ni- that tnight be wnttfn 
Isy this iníbrsunción conree. 

iV1c(.Lri.ujcnr What is biown ajbout the íroqueney ol the varion» jurts of?pcechw 
t íe ord.nary gran.matiqaJ serue? 7b what cKtent san you jiuesi what is toming h** 1 ’ 
Shannon: í have tiot seen anv tables on that, but ir ps posible to guess ^irprLíin^í' 
weJJ .n this kind »f cxperime.it. W!,en subjeets nbt.iin stores tike 6. i per fent rigjit 
the tirst guess, they nmst have k.it> W n what word was coming. 

Licjíiidik: rhe re is ohvioujjy dose rdition between this and what Küddph Rn^i 
S.ws J.I his Imle book, ¡he ir, rf 1%¡ u '/att.Thc iatter is sin a Icss prte.se and n.on? iflW 
^vc levd, but I thmk it could be translaied imo témis of informatíon and ftduiJdaiK> 

1 : Jt VOlt rc:t ^ v W:, nt tu communitate with smneone, vcni have 
Li V™ P h™ f“ d nU>rr ” pccli,1 > VtHtr wming) eve.i .hor- rtdtmsknt than ü nJtürJv 
This píe • ° U ^ Ll1( r " " (>l titt'ev then s.ay the sanie ching ín dilfeítrii "'erií 

( i. w , * , ¿ 3 very disin.il nutlonk f í¡r verbal eoTmnunication. J suppo«e ' l 

[on ^ ' 1Ukc lhc outlook confttenees like this wy lioptfitl.They have to ht 

;^";’Sfí°i' nf ,w •**» *" 

Ln KI muí- tu i .1 y y Iuu íwr ejcpcccs you to uay. 

the Jistener. If the corr'l- ^ ^ "P'xttum lítgree ot’ cñm-latwn between the talkrr .un 

tiothin^ [f |he i fytr \ ^ J ,l >n Js 7eri ^ *he Iwtener has no expoetmons asid urtders« ÍL ' 

M»n Jf IT r* “ Un,tV ’ hc *o listen ¡ 

ittvolviné a vorlbnfJrr 1 ° f T^' C!imn,uniratiflf ' >^e tl.e one Harold LassVfi' 

where such usage n ' ni J ' <>ut stx different diseiphnA snunltmeoiidy in 

^ ' S 1HH nio* peo pie, w hile they mav kmnv all stt wcM- 
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brin, wifl tntiJ folLowing hiui cxccedingty dithculí. He has also adopted the device in 
-lis usual umimimiL .tuoiis ot' interLiriiÍQg cEidless redundan! dame*, ?uch a*. «Ii is 
■iiraifccsMiy to specily.- One an^oí t mirse, learti iu recügnize diese niterpoLations. 
Pitts: Voli mean tbis lh debberater 

Mmd Hl- dees ti jll ílie lime» l tried the experiment once of asking liim io cut thcm 
xuc.Afier I liad asked hiin lo cüe thcm oul, I tound it .imposible lo lisien. 

Pilis: On the book pay,c yoii can find the si^nifieant pan of the sentencie beeause it is. 
padded with ihese thin^s. 

Mf 4 i. If voli are used lo the styk 1 . you knock these phra&os out, and the pausen give 
vnu ^ chance lo jdjust r o the shifrs in yol ahulary. It you get h¡m to knock thein out 
wlien you aie irying to listen, then you realice Ssow difticult n is to makc these diífi* al] 
thu time This i* the upposue of the point you were making abcul the condi don in 
whach .n penen o saving exanlv svhat is ex peded. As you movr away from expectancy H 
t-ven m type ol vocabulary, vou nerd this paddiuK which h no! necessarily vaying the 
ihm^ Liver hut ¡use pemiitting a digjit shitr fkim ont trame to .nmther 
Prrts: í te cernid probable spe.ik more s!ow]y and do nearly as weO. 

Gnwtü: FriemLs rarely ñnish sen le rices with racb othci\ since one knows- whjit i* 
Límiing and picks it up. 

McCuiusru Mr. Shan non, will you say a vvt.nl abone the asurantf of gettinga mes- 
v^e acrüss .¡s tt .Lileets the redundaney? Nave you any actu-d evideiH e on th.it ? 

Shiknon: No. I don't have .111 y numen cal evidente. Do you mean into j human 
hangar through j noisy coniimtmeation ehanneS? 

M i í ’ l 11 oí 3 s; Getting m for i i u Eion th n m gh 11 oí se. 

Pittv Then iluí «duwiíncy reduces jufrowJtkjlly Dy the way yon calcúlate che 
crdiindancy ir reduces if you havr tó put ir through rmisL’. 1 mean, the ts-.ó v iU ca l tt " 
Lite infomiadon itican^ tliat in case you put it ihrongh noise dicn repetitiou ccmués 
Les* redundan! than it woutd otherwíse be. 

M< í i!i ¡e: That is riglii. Havr you any quantitativr vvork oti ir .it -di. 

Seu.NN<>\ We hjw «me ^i>rk. I'or vsuinplc, done by Rice .it the Bell Labnratorici 
od White thwmal ry'pe óf notse tnd vifitrns methods <il enfcnJui^ . ,1[ tt.in 
thmuph ¡t. Rice lus dtvdciped formulie whieh show n.ughly how tnuch deiay ct 
ffí^uiped in the cnequJtEig opvranon to introduce nrdundaney pruper v so a\ o* cí,hL ^ 
: ;niK- Ük eítViTS ofnoise and cnable correctiofi oí error> Se appt-Mrs t.iat a raí Kr ■' 
LÍel;r\ Ls usujlly rt^uired sí yon wi-sh to apptnach the kttMl ene ang vmí i, s,l\. 
ern>r in a hundirct ttan.'íniiited symbols. 

Vún ForpsrtKL [* there knowledgc of' redundaney oí differem ].inguagrs, or o y c 
Engliskf 


Sfiannoni The onlv wtirk I ktiow ss w Ktiglish. 

tóN h>F«hTT;M: What dó you expect h.r che other the «me hgurc or dií- 

terent unes? , 

Shíuwon; The Zipf curves suggBt that the irdumtancy for ocher Indo-European Un- 

l^agesmay be of the sanie order as thar ol Engliih. _ . 

b " kste n: Thks has i ertainEy stMiicihing i o do wich tbe is^pmh.iblv 

■mnin^the difl^rene Indo-kuropuan kngtia^s. Fhe grarnmat o: ¿ ; tj jr ^ u _ 

more iir lew an expresión of íls structuie- With respect to the ^ 

S*“gf.it is ccrtamly truc thnt the more í'rvedom of choiLe i n griiiniiv n cXtreme | v 

ttduiiíbnt the knguage bteutnes- On the other liand. a tan^ua^e 

Injdrly developed pumur «ould he j ¿ ¡ U( LV« iJidmcj. I 

írstatifce, matbeniatics oríymbolk logit: ate iangu^Kt. . «hninm of a lin- 

m btre Cao tendencies o petan ng agamst e^cb otlie r to de ve op í 1C °í 
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guage. The oue rendency ir ie* m Jeirej.se che rrdurtdAlK7 in oidet to tnnsmiE js 
mili h -is pasible; the olher une tcnds to inerejir the redutsdincy bv 

esuhhshing j higiily srruetur.ií order wichin che Linguage. That meam we hive ío 
expcet eertjin valúes lor the reJundancy in u opdtJiiífd |j»pi4}¡e. IVrJuj* úu ¡tam¬ 
be rs oí lettera or prrhaps ibe mwubrr of phunrmes play a vcry impertan! roleu; 
óptiiíiizmg a language. I wouíd Eikc tu rerninJ at tliis pmnc dur ríle lint jccempu in 
vvridng are ustully -solved bs .in tdLngraphic System whirh dü-e. nof trinu any te 
biac has a syrnboJ for every wemi I am chiriking of the ¡>kt Maya itixrs, die hicrogiyph- 
Íls ítí che Egyplians or rhe Sumerun cables oí che firar penoii Dunng che dewiop- 
iriejit of vvridíig it ¡takes sume eonsidcrabJe ainouni of tirite or *n Jfctdent- fu rtL- 
ognize ihji a i.inguage van be split in smjller units rhan woids, e.g., syJJjblés í>r Üettcrs, 

I have che íeeling chai there is a feedbatk betwveii wrinng and ypeaking Atoerimc- 
[ |4 4í ing fñeed itselt hv>iu che archaic rigidity ol | Edlugraphs and breóme inore ttueiM. arní 
versátil? due to che ciasen letftr system, I Wúiild expcet j evi-i.int adoptaban oí the pi-- 
sibihty of making words :■ nd cnakjng sentenees, En other words, I belitre chot shotibl 
he a conneetion berweeri the redurid.tmy oía Eanguagt- wifh respert £n les woflí juJ 
svith rüspcets to íes single letrera. These figures mum gtve .1 certatn knowld^f abüuc 
the strui turr of 3 Janguagé, 


[HSJ 


Shannom t am sure ii does. | beJseve there are .1 Urge riumbcr oí compwniis® in 
tonmructing .. lauguagey ene of theni bemg that the lartguage oiight to he pimüunLf- 
on reading je. This re^iizres certain eonstnünts abone how ilic vossxís and com'- 
J L '| lfs othen 1 ItiH airead y ni ¡piles ,1 teitain amounl of rcdiuidn^-'s E 

l3lJt thcrC Mt miiny í,thcr desirable Ir atures dije you reijuire oí a bnpage 
sshjth Íoke the redundaney to be íairfy high in onler lo satish chrsf reqiiítríinÉn^ 

WtitM r. i. >t \ uLirsi- there i% olso the piionologii jj aspeet ofbtiguage, u-hidi has bcéii 
stir- iil so e-vtemively hy phoooJogists And svhicb encers into the pcoWern ot rrdiot* 
aney. \er\ 3 angi.iap¡L' Uses a Einiiied ciumbcr oí diacritieaJ phonie erltain rftnr- 
• ínjtiotis of Muiuds e.\bt in one hmguage bilí tii> not exjsi 10 acmth.enThtf phom¿' Wl ^ [ 
tiñes iioc oeeur in Enghsh buf üclutí in Cerman. and ssi foitli. Hecai^e 

, r ? n P h ™>log¡cal srructurc, there is a quaíiLttíw and qu ano ti ti se Mtrtncc in 
redundaney becween bnguagés, 


J íí Jn ■'rinpl^ sv.iys.Voy ktiow, tor esiample. that oné Eanguagr 1 i.es eomnion WDfíh 
on che average nmch lunger tlia,i another, Then it will be more redunda m Jul 
n ”;.; r T¿ traT r IJÜn früSVk En ^ h ]nto Latín incicjHN che lenglh ofthe 
shorcesr JLL ' X r L ' i ¿ ZcJit 111 ^ lL ' in which che English transladon is ck 

i t r ¡neSt ° nC Th J thmk ' ** 

í ™ dm y OÍ En ^ « ^ ™ a sylJahic ha.is, tlun that other LingU^ 

blv mean r tnit rt ’ SCt ^owtver, in the capatitv of Eangmge, tn ynur sense you prob^ 
CU 1 ““ ^e redundaney o„ the ba^is rfitbí wnrds takcn asu^ 

íticrease the redunda 'l * t * ie * af?C * adí - four symhols to itjn míe sctisr niJV 

rhe Aincrkan gIV< ’ ü,i 3 drfin ’^n of a .primitive* laíigusger' Sl>nlf d 

l;et-p gomií íbr a i w ^ ‘ * 5 en ’ m Us tl> ^ovenqualiíya j|] the rime.The) h 1 '*' 111 

*e P ¿ íme wJJd rk ^ the > ^' F -here ,, would fiet i, , fc,v 
^rquenee, that is ro br * m ^ ^ rt ' ,fcrt -' r prrrdictability of phonemes. on the b.ivb of 

i**™ ¿S¿í¡!Lt 1 íSf ;' h ".' h " h< **-. -<*« 1 ** * 

redundant lantnaiíe V on ■ i f Ulk h>r chal same rrason. If you J 

h>r .i longcr tim c OI J “ 1 lhjlt 111 tílüf binguagc ons' inakcü the same 

todd Soon cel! whát notse tcnds to fcllow whít nouc. ^ 
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ihat thcrc ts grearer prtrdk’tabiMfyt I don t Lnow whedier that is so, and whethcr it 
wDukt leid lo j precise dehnitJOii of *primiúv£nes£* of a languago. 

Meaü: I don i think you cernid do rlwk’With .1 greac knowicdge of phonctir structure 
mu msght be able lo coramict an ideal, such ja working on your ideal redunda noy 
punu, .ni ideal tanguage oí .m ide.il degree of pnnmiveness, e^peciaLly using tbe ebild 
is i iimdel Huí witSi jemal primitiva LanguagÉ* you < annot do anything ot the sort- 
Yom gít t'xtmorduMry v.inauoiu; thereforc you wmilil noi he able io makc any kind of 


sequenee. 

MeCeiH K'jii Sonic ¿re rxtremrly redmndant and some are not? 
Miad: Ycí. Same are not. 


Vuy Fiicmsiir: This sitúa tion nritghí be LUustraled by che piublcm ot transbdon, 
whure [he sjuií tliought has to be expressed diffefent languagcs It ver y otten I i-i im¬ 
peres iEíje j cctiaíti phrase. j pocm or ¿ ihought can be beautiHilly ex preved in oue 
bii^iuge and souikb imponible in anoiber une. 

Por insLiiu e. the beauty and el carnes* of Amtodv in i ts own language becomeis in 
Germán cedsons and elumsy, wb creas in Engli^h Ansrode rrgains hí* $harpnc*s and 
''.int'3si‘TH*ss. On the oiher band É io read í íoelhe s i'dtíif Ln I"rernb is¿Imosc ridiculum. 
But thoe two cxample* dorfi v,i\ anylhing againsE tíerimn in the hm e^se or Prendí 
in [be second one. It sccirls el» me that different bnguages are ¿ble to expresa tliñigs 
wilb Lliffocnt resulte. Un‘t it that a languor is a symbo] fot an intellecELuI Würid 
tikc anv mher luiman expre^in si, archi recluir for jnstance? t 3ITl coiisidering [he 
Cireek templa and rile Gothk dome,. Exb of them is perded in irself scrvnig the 
ame purptvsc - and how difieren! iliey are, I think word-redundancy ís not a sufficiení 
key lo judge thc valúe of* language 

Km Eli: Dt.Vihi foerster.il has be en said thar ,i Germán can underscand Kmi* t -n- 
tiy«' of Pur? Rrasm only d he te.^ds it in Englisb QbvioiLdy, an Englidi irand.mon 
inakes. n jiKEssaiy to tiunsforiii the long Kintaan sentem.es into simpe, s 
Eences, 


V.jn FotasTEi: Yes. cmainly Accoíding to Pito' statement a^ut the Bible, Kjnt 
should Hjvc written his Critique in Chínese, | 

|, ihould be emphariMd agjin that Shannon lias ulk^d ibout reduiidancy at 
I | r-scTujiHcat level. R«lundim T of printed speech re¿Uy reters aaetty iifitherio 
thc spaken Ijn^uage ñor lo the very diitieult pfoblent of fiem.mtis-a hl lieh . 
think itwouLd i l-í^L ilre speeial ic*d diffícuJt e:<penment,UÍon to uu asure t u semjcitiea 
irfamámy of tho kpgnagfe, thougb the experiment la^t reporte > ; jL , 

beai on the subjea io some extern in that che guesser kti^v, Enghsh and is 
that knowl«W in his guesses. Huí still, to ÍMilate the sema n tita rt. un ■ ' 

tne ¡t fimiti the phoncines would probably be very' ditíit uLtArt ir n t i t uiig yo . 
Atilláng aboutrow. Ii ,s the thing th*c reters perita^ to what you weukt cali the 
sprit or essenec of the Ijnguigc, . 

Smtun- I wonder ¡f vou would caxe m ctmstder such highly ^gí 

‘UU lik,. ,s symbolic k^c. or to consíder mathetrntical rio^om 
amonjt thc least redundam syniboU that we have. M> reasLin or ^ 1IJ ^ 
x*r verv Simple. I planncd ut onc time «o use a simple 

pty fcadisg olí the mies by which you cxtract thc lOW* «1 the cu u ct]^ ^ _ 

he ™d i„ Etiglish; «id yet only those of you who «e mathemattmns 
ogtiized it tur what it was, I atn suic.and could ha ve reproduces t )c■» 4 * ^ ^ 

¡iwruetitins. A majonry of us might have rccognized that it c ^ ^ r ero¿iiLzed it 
ctíuld Bol hase reproducid thr pnxrcHi: sume ot us nue )t nm ^ ul ’■ e ^- t ¡„ , ir „_ 

fot what it ivas. í fed fhought of Uiing dais as an «ampie that W as pertttdy pm 
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nuiancrablc ai the good standard -elocución race of oof p-honettic per tcnda sclobí 
though itmiftidcritly redundanr to be absorbed bv the listener. I hcped thcrahy co 
indícate that Jn r]nps cose tbar jiiioihie oí uiíornidcifm whjdi 1 was trying U> cúftvry to 
f hc ™ b J e¿ - E i» questknn tocking m imny rase* tile tiiJI kuowké&r oí the statm 
involved, was too mticb tbr mir ¿balines to liandle. 

lilis. N«> I don e tlmik you can siy i n gen en I that the artificial languagcsofsymtn&c 
fo^ÍL press a mirniTunn oí redufidaihy. I tuipri-i rlur anyom- wehíM agrer wnh «¡fui 
wlics had re .id íJells liotik on tnarhcmarical methodi jn feiology in which he npbi 
Ehe rfraientary principies. oribe principia niathcmaftc*. 

Savahi : I would say they are highíy redundan* Thev risk nothin* 

Pilis: Exactly. 

Mvaoe:: Frtcdom fin-m redimí ti ruy is .1 desiderátum of machen unl jJ and* toa same- 
^ h]l j LfcS,Scr cxíe ot< oí b>gicai notation. Ir | o ñor, however T for e mof t among Ehe dbd- 
eran. lo apfm-dalre chis it is imporiant to m^JI that redundaney merns henr thesortoí 
>tan:v [| i a reí undam y which lias hccn detmed, th.it is„ the freqiienr use oílcmgúf oth’ 
cnv.se awkward expreso™. Thus. redundaney mcluch-t more tfian wh« we .Jl 
K s l3nt aÉU > | n ordinary usage; nansdy. acruaíly saying the same thÍDg twcc or uiütg 
CKpTtssions i Mt mi^ht well be dropped. The htisincss of trving to make the IrcÉjtjenE 

íym , JT lp,c ‘ thwü E h moR? <™sciousÍy punsued in mathomda thm in üÁaff 

specLh, has Peen gomg on fo r a rnuch sborter tinte. 

?*** ”* 1 ' h,h fe™ diíSciilty m behrvinj; rhis untíl J hawr sefli fcir ampie* -rf Wy 
Jiy LX|>(j>iniTris m symholu: logií siibjet i ti> chis son o( .ínJysis of'iht- diigran, tn- 
5™.P®. m whuh ,hc tnawlflíge of the pmon rviding che- nuterial uf dic «ib 
knim-l .'1 v' 1 *' V ^ C 7 ,jW " i 1 ,lc,i Wil * rull ‘ <J ou[ - li‘ yon induje the nilrs in j confiftt 
redil Mil inf 1 u 1 ^ nl- VP ot f ]L ‘ t icahy. .it Lmsl, ujiIcís .In' person fiii bren detibenltly 
an apntioiMd'it 10U ^ 1l ' aMe t0 [1 >l’ entiít text once um jpjt one-hilí’of 

pmrtf íísk-b 1 f ' r!m ! k , [íu r ° l% ■' r oss| bility oí smdying the semjnttc Jspeeí? oflangtufgt 
rhe h ti ' R 1 *' 1 ' L t ^ 1Jt ll P 1,1 s P Lt J-d sitúations I iuve tome fifienJs íji 

^T Ch rio, in Waslungron They ,n- sery muth 

gét airrlanes^H % ™ ^ A«pi*neíe.Thlí is the bngiugr of the cfflMrtl 1 • :l "' 
trarrfc of the w>rds W* * a,rpílrt ^' 11,n[r(l1 »fciR3#, WÍ so tórth- 1 he> hjVB fcep! 
ber r!us ,m'lm ■ ' " ,haf P 1 * berween the unvcu Jiid the planes.! remen 

f i,M r ly ^ fe-* llllHMI '<*«*• . .^ 

Boding,Andiews riV- . C - hcr nuM,cr:ils ™ «m».mdt M ^éí0t», 

(■’igiJnijjT. ch.tf is fi.Mr ^ ^ ' ll;mlin £ to ^ clli indudcd just 4 ü(> rypes. H> any wa y ol 

■-nd ükeoffi, ^ “"J,™ “ ^^lently Otxum^g ncti™ w ' 

trmw ík.1 _ -T-, •toiuiii, 410 
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so fbrtli The physicil problenu dw j - 
] c scniantic a-spcct e>I tanguágc has eo do witH 
redundant in Jar¡ac nui h ’ in . L rcíVrencs,, that tht* si gris are aulíK E>rnt L tatcd ^ 
hnd strotrhes of bna,» M a„ ' * ' Vurllí tve in ii.When «t’jctíÜW routinri, ** 
they anc rryifia to Jfleríh " 1 rL t x[rcmc b’ redundiiit. Thev are redunda nt betau¡ c 
l’iirs: ^ " Cua,ío - «r reduiMÍant. 

Ucxr iDF,k: That wd ^««y ¡« natiu,, 

bring tile referesm into the o^^ J ‘ J ^ lcr in f bac direction. I think it k importanf w 
. 1 (iround Con | rro] tbr a"* ^7 L^v ^ Eí| F^ L, ‘ , f ^ e ratcr :ir which informarion Akm* 

heing contro|]ed. Wlu rj a iei ^ h *í upon the Eype ot plañe rhat i’¡ 

trainúig piarle tomes in ihi-ViíV ^ " ° nies E n. the rate of direction goes up. Wku >1 

L s t oun. The idea L Ehrn, is that fon tnay he ahle ec 
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cuijt' much Li-t thi* sí meto re of fcanguage to the structmc of the actual muuLitnin in 
wbrth ¿s uscd. 

Mcí'l i hh n. What iomcs m r <±a-eas F is mere paddmg 01 actúa] repcdtions of direo- 

hi».. 

isriLiinFR: In the G-C.A- exampfc- 

Mrt'n ti ií'h: h Miundh liLe -.ii¡ Amei ican radio advertiscmcnt. b dial tile kand" 

Li ki 3i jt h’ Hic í ¡A :.A. operar or never gocs dÍF ihv a ir for any length ofiime during a 
LaEk-dbwn. | | L í.dk’v, keeps [alkmg;, the idea k not to leí ihr pik?t get notion ihat 
l lie T.i.tui Imk is dead The pilnt would be much dfetmstti, fiyiug bhnd, Corning hito 
rhc ganind with nobody talking. II the operaior ti talking to a s\ii\v plañe, he has te? 
kerp on sayiug the ^aiiie ching over and ovet, te is estreñí el v redundan! tí the pianc i* 
ikst, üiL- iicuatioik diailges rapidJy enough tbr the opentor to make every secónd nr 
chmJ phrasc a nov ínstnictioxi. 


ÜAVAtü Di&rs at ni líbre tu m.miiiin sume inanumie acoustical cornac t or b anual talk- 
tng prdtrablc? 

Lu ke mrw; I ha ve heaid th.it the piíots don fc i libe the operaron eü be overchatty. l~hey 
mnM jiin as soon not have thal 

hrrs: Ite inight get a Jick in far security to tmke perfecüy sure he has been pcrfectíy 
undt'mood, unce he has to - 

WitM.ii The direcrion nnght he repeated lia]¡ a dozcn mués. 
íitHAki): Such as. *Keep eonling.* 

! h ííl][>fr- í think the ti C'.A. operator does not ndk abone the wind directioii- Ir is 
mote Lakc: -Yon are on course, vmi are on coune, yon are doing hite, yon ve on 
tüurse;nuw two kit. two dfct gi re a Idfc the heading i* su-and-íu, the heading fe 

w-nA-ia; bold th«t heading. huid th¿t heading* lt goe$ orí M that niie; the ninnbcr oí 
.uk sná n purposeb hig]i. Actiully. the wlióle probtem ot'coding m n^ltary rom- 
niuiaicattúiL ct?Em a s arito ihu picture Diere -irc nvn- rival pliilthiophiÉa. ^ 1,11 sa >' s r k,3t 
>oü waist to ^ti up a restritied set oMnevuges and embree the ros fruí ion. loping t ut 
emergenry does not irise lor whích n wiU asot be adequáie ~ 

Sí fiíjan: And diope 1 ! 1 the tigiii word, 

l.icu itirp: The otlvrr M ys iJ.-u you wa«t p«iplc to ase ; thdT ínads shtmú# phrasins 
of uh'^jijís, | don't tlunk chere Im been ¿i decisión befvuteii .he i'vo yt’i. | 

Hsvhas: What nmv «nn >«dimdant fram .mt po.tit of view may not be redund.iit it 
di m certm of whjt onc nuglH cjII SOCOnd Ofdet inforniition. I ain nrminded of a Ltüc 
'Tudv, dorf st'veral ycjrs fl(;o, m whirh colicgs students woiv lo te w 1,l | 111 

afdlixfcpeopte kkí- themsdvcs muid tio to Help the w.ir effon but v.huh vvouM viry 
pwbalilv invite critkioiL fiom their ncighbori. Also, they were Li.iko io " "■ lJt ^ lL1 - 

píe like ámoxha cootd do to Help the war effott whích would evoke pw« ^ 


their neighhors. íTra i!k- hüits of tlut infbrmanon, two 


leartets vvere prepared. Bolla 


leaflets were purported co be statctiientí by a publik othaa] nrging *■ ohtgí- studuK. ^ 
hclp the w.r and vn^ring wh« they nuglu do. One oí 
ém aermtiei whkh the ^rviewd pwp -«M 

Migg^ted ouly those things svhu h the mtervicwed gmisp vjk ^ 1 ^- L1 j J r, ‘ . ^ sLü _ 
Iraflcts viene distributed to enúrely riew samples- of enJlege en - ^ 

werc asked svh.it they thr?üg]it .ihos.it ihmi, |f was ( OT t; ' Jt 1 . 

íhe - puhlLc offidal* dvorable or unta vorabie chaniticriicit^ cpLiKin ^ ^ r 

» wh..l. d» bcluviors « offt. «r 

woids, the test not cmly hssrc information wíth níspet e ro ce L 

collegc student nnght take pLart bnt %ho irlforinatio-n about t e aut hm. 

Batfmim: Cointnurticaóon about rdariótiship between you and the other person. 
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Pr tts: Vou cauid codc diera jnd mi id chcin xll .ir the bcginrmig vcry qukkh:. 

I sjy you could not. 

Pn r^r Not rom rrmn ¡catión <>l información- Thar is the importint poirat, ewen Sít- 
und-ord lt i rifomu fion . 

PiéAnk-j T Hat is the diflfcrciiL'cr betwcen machine and man, 

PiTT^r It E füuEd s,iy you are alivc m half Jit htHlf and ífíndnu? to say it 
Savaeíí.: When you m.irry, teli your witr on the wcdduig mornmg. *1 k** you, dar 
Jing; 1 1 nvr you etemalty, no matn-r what I say ur do troni now on. I lovf you «rfcrn-ll-. 
retm B mber.« Thcrn you tdl her ag-jin, It" you never rcfcr to the suhjcct jjpun. mí wiiat 
bppens r 

Pin7,: J IilIE shows cxactEy tli.it it nol pmper w spcak of it as j commutikadoúcf 
secón d-order Information in the s.im c se cine rn which pritmry mfonmdon h íominai- 
nieated, because the aHumpuon is reduecd to abítmlity hy cxactfy düA rrimrk 
[fs£>| Savaüí- Sin: rjtft dccode that. j 

Séhooij. TJns coiiLfpt oí redunchiH'c abstraer* che informan on írorn the th®c. It 
Jiiy reason the daw ot origin is part oF Information, iherc isii't íiiy surfi tfiing a 
redundant sígnalas near as I can nuke oül 

Na^.u.i . f Hympathize witb Mr. Pites. Ir is sumething oía lotir de forre to cali úwt 
tJiings Information. The nbvious di trences, which arr brcmght out hy thesc cxaiEi|te 
as re.-Lss urjnt t\ emutiom! con tact + and so forih* though rhere is coimntiJiicaticni La 
t un, are Cünnex tions between individuáis which an- not just müsrniwion oÉ sate- 
ments oí tact. 

LÍAvtiAs, í think they are. It wc rould agrce io definí- i* informador an>thin^ ntíA 
cJianges prohabiütíes or mkmi unexrmnines. mch csamples of changó fo máám 

T'uf C T l d lU L" tLClt tflüíe C3Úly in tN * Mu A changt in etnodonaJ securitv coulí 
11 Ir , u ^ lL 1 bi iJic individuáis stibjectjve pmbabÜíties tliar he or h nut i 
^rtam kmd oí pcrsoti or tliat he is or is not doved , 

McCuhóchj Vcríly vcrily I say unto you. 

!v!íu^ IC 1 ,mi " Lymjí * ÍK 1 ™nt to avoid technical language, bet ifa 

¡ ^' Hl 011 ^ aí ^ Dr winfcs -tt you acmss ths j table n thJs niaybemfc^ 

wncerr tinti- K h LK SÍIJllt ' ensc cJlílt jln y ^ther messape is informatiori if it reducá T° ar 
thc i^roup ’ ' S (> ' nUr ^ rcseT1[ '^ ate -iniDiig a [>íiHsibJt‘ number of States, your positioo in 

want r.i c -íVl 11 ,r MlU .| K l" Jl ' í2 ' ,,n B that t!ns may oonsist of infñrmsitcn vlW 

teeps the re .. n i« "t '’t-"' J 1nm:lr| ly i^ommunicated sign or si gruí or 

thai you wamto ™w! r ^ned f(} the me:.nmg of the informad 

tation so thur 11 '^ 5J3 V ^ " '' " ' S ^ LLttli1 M th* pcrsrnt rcady with thr right «p^ 

“ ^ ¡S Jl ' <1 tlU ' 

Fhank: Y«. 

sigtis tilr r "Picase rcil^i ^ f' ^ ^"!^^ EíLti<:m V ou bave a wholc senes of convcriQ^n-il 
are very siinphfied in l " a ’ LE ''^ 1 *^ ^ lt? wimi; LiJk loudeu* and so on. New ^ 0 

Sl er '¿; gU ," OÍ *• •“"»««W,,bo».ihty! 

whom I don'r kl^’hnr.vk' 1 ' ' r'" 1 * l,tr: ' in íf (-r IM this group. As I sil hete, a g» t|fnur 

oni a^ame ¡s j ont of the leading members oí the g^P 
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smilí^ ¿rüürt the üblí ai me.Whffü 1 makc i comnjent, he nods Ln a^emerjí, INosv at 
tu ttic ihai fus Ijcfejvior bears Information sel the sen se üut at tnakes ]L punible 
íor me eo sdcct cemin oiles frisan a\) che possihle rehdons that t might eoiieeive myseíf 
is having lo this group. 

: irrs: í’tirLutily ihere as ;dways an infórmame componcnt isa tbese cmoDOiial cotas- 
mu nkdtáons . 1 think cnar pomc was mostly ibat thac is not all: very oficia ic és not the 
racnba] pj-rt ot ii. ñor ts it the reason why people spend so nuirb time at at as ihey de?, 
Fhask: The?re ¡s anotber aspect oí the situation. 

I 3 itt^: h is the birrhday tckgnmi wíth tis. 

I'i-\ m; Oleen it is .l rc.ilTLrm.it i*m*wying, -I mean.* ,md then repc.mng an ocher wonds 
■ LLhí. [iir fat-ial t'xprevúoti and responso that yoti are vvarching oía the other individ¬ 
ual indultes di.it yon mutf raa.kke another attempt ac eoinmunkatiora beeause yon see 
u'sLi .ir 1 not getting dnougb Thrrdure vou restare tt, reaffirm it n put it tai .inother way 
wbile wjtchirag thjt individual, unttl vou believe tlaat you perbaps h.ive made a cmi- 
ititfmcahon. So I ihnik that as a n other aspect. face-us-face converjan lsí a, 

Ctn.\R 3 j ku. d>out time eln tell j storv that bas been on niy niind ibr a wbílc. Speak- 
ing abone the stranger in the gmup m.ikes it irekvant. A guest spoke to a gronp thai 
v.'ih amimatcly knit, One whu preceded him viid a t'cvv wnrds and endeJ wiih, e ' -- H 
Everybody ru.ired. AnoE.her perdón Miad a tcw wotds, then, and cvítybody TL^.irúd_ 

The guesE askcd. *Whai ls lilis nLamber busintsh?* 

Has neighbor sjid. *We have miny jotes bttt wc have tL?]d them so cite ti Uut now 
wejust use a number to tdl a joke.< 

rhe guL?sE tU^ULght hc'd iry le, and after a ícw s\ords said, 1 he response %vas tee- 

b]e, iWhaiS the matten ésth ibis a jokc?* 

dJh, ves, that is onc ofour very bes! jokes. bul yon did not tdl ie wel!-^ 
hr ev Of caurse, an j cerutn wrnse there a, much mote iiifomiition in dns kand ot 
¿oimmmicatiisn rh.ua nne wonld suppt’ftc. lí a maia tells 1 sis wite every nioniinjí Jo] 
¡hiriy vean th.n he h>ves ber, the de Hration nuy convey very little Information d_she 
Alia no real doubt. Il he timih tt, hmvt-viT, the ornaron gí™s her eomiderahk itiior- 
nutann.You naust comider the pwability of commutiicawn not oceumog ií it not a 
niessjge at alL 

Strüíjd; Somcthint ihaE büthers me is the way m whkh we make wiseeracks abont 
thrs thrng we t'ail tatiise. For many very practicó eonsidcrations it sclem^ o < n vi.t> 
^’ise to catvúácT the whole message as a message, and tfie noise, if ic hn any meatnng 
it | ah, merelv as that portion of the mosagp about whkh yon do not wisli to te 
mrormed. I bis h¿s sonie very practieal applkatiüTis in that >^>u h.ive rssu H 

tiothang uí prevcnE yon troni liearing my voiee as it comes to you tram fieV | r " ' [ 
i -'4,íh at which repeats sitbstancially the same pri^vnre pattirm ut wit a s ¡i, ^ 
ádiw Fmm one point of view. íf yon s.i> me ce] y that it as surtí l * t ' J]C c ^ r T ílU ^ ar ' 
versión of dm taiaLc-pressure p^LEerai and not the other tüne-pnrsSLire pa ■ ’ 

Wbig with two ears a> a highly redundant arthir- lf howcver, you begm xo ñnd ^ 
thar be canse people have two ears they hear thesc saíne pre^LiL p-Liui ns ni 

vcrsÍLant with slight niodifications ot amplitndc and phass n ¿ ioa s , ' . . , | c 

that they an- jble tp take the range and be^ring af the spea cr ^ V1 . . j 

tkgree ofaecuracy.Thc mformJtion, then. was not redundan! at a - 1 P_ ■ 

fct they did not use the informarion to verrty that I said ^.sh svhea. 
did uhc it for the very use ful purpose of ndbrming thcmselves a -out u 1 
^ \s r hn was calking to them. 

Lie: k unt r: And wbat ofroom he is in. 

Stbouk>: And wherc he ií in the roewn. such qu«tions as ih«c. 





2¿H 


CrfiERMETICS ¡«I 


Savaof;; N'Oflr che less,. it i-; highlv redundan c to -mswer diese qiuMions i ihenKjri.l 
times over. 

Sthoui?: Théy are highly redundí ¡it m tbe se use that your p.isc tjqjerietKí [dkvccj 
rhai yon vvtH ttot move without havmg sume other sourcc of tiiEormirion. or ttat tiie 
n>oui will nos change uithout some other Lüm^ifison of infonTiaádn: but suscHra 
chesc matters ntie requires a wry high degree oí seturify. chey ítc not ova rediméíit 
ií you WLiEti to attsin high orden ofpmbjbihry m tkk nukmg .1 misuke. 

1 ii ere is anorher >. ise: Snppnse I w,mi to uke ¿n elet tfiXjMiograriii on j manwhofi 
saek in bed tíi bis own Home. J rry it, bui whm E g?ct out or the trice 15 ppetkJy pirre 
60-cyde hnm.This ujs not the Information iJut I c-mie for, I ¿Efftidy kncw (¿i tíif 
Iol ;iJ pnsver compAiiy put oot ,u that ole. Hnwever, it is j vtry practicó] stunt [0 N 
quite wcll inForined ahout tbis, .md, mcEdcntalIy. indepcndeiuly informal Fhis I -.1" 
W putting orí íj] aerial rhat píelo, up this sime ni formaban jboiie the puwenysiím.ln 
¡í ce roí o strnse thjs is rather oupid. bul I cjh use thjs. .ls .3 miriu* rtiewjtíc irt thf sjíim 
scnie thít Hr. Licklider meant when he was Lifking about transirtíftmg the noisi 1 iin¡ 
one chinneI and the mixed message and noi.se 011 üie other, tbeu using rbe- puré tíos 
ís .i min lis on tbe niíxcd signa], and toniing oui u irh nothing but ihe puré iníbrtna- 
[ii3] doft I use the Information aboui the s^nic &elíJpowej Mipph, .0 j uiinus niesa^tf to thc 
ton fusión I get tVom the patient ,ind tcindude svjth .1 fiirly respetable dectroanl^ 
gont.So I o fie ti s'Lsspcct rilar it xntghr be tonsidtobly more pmfitable. 4t Jm* in nun? 
conten not to be too qukfc to define what is the sigmJ and whai h dic 3 know 
*' UL 1 ^ ni uj tcn vrr y amply rewnirded by stopping to find out what the stufFÍ cjII ikw 
in .'. L !nB ^ is - Sometimt-s it turn, mu to be more valuáble dun I had impÜaJ vrbfflt 
s-ul it wjs noise, wheu í sa¡d that eIic «hoe signal I was mterested in ssís ¡mise. 
bAvsuL: Ytuir mistake w¡u 10 dedning noisc as pm of tbe signal vou wete 
131 _ J _ hc dífítürti0n of ^pcech that . ornes to von t'mm tbe waJls of the room is not in 
useJí noLse, It is distonion. that i* to say. rrcoding. 

Stroud: How, fbr exampk? I atn sorry. 

L ’ f KI [ " FH: 1 heM Y ond n«r kiitnv about n ifth™ w^rt- rtillv -iomc ÓÍWvclc ituff^ 
tíie canilogram, J 


. 1 , ' “ lJ<v ul| " tu 'T)'- i'ernaps the tdlaw 

Kiaphs wíuiJd expm me to piek out ilic fiígele. 

í* .) f [ lL i í >r< ' Sl ' IKr int-'SMgj?. íhis máMlge is defined twi ai! a pniiti basisiü ti 1 
whai TWif r ltL nolSCj í* realized in tbe experimental smi i[k n, tío you 

( . ha " J ^ hltC riOL y B encratorí teil me? í hey tell me about random niovifliflil 
, tlllu '' ln tflL ‘ "Mgnetic fiekl, J must admn that in the «atf nujonn- n 
wouhí remirjLl'■!'! ''i.' “ noT!lIll K fs>r me to be partísularly concerned about. bul 
a »noto signa] ^ ”!■' L [ J '| f r , ,l , S ri ’' trl ' ctÍ0n l 'pon wfut ii .1 signa! in a nies^ige. and ^ ,,ü[ 1 
tiTtienc ofthe A " ^ ;| ^ 1,tra! 7'Very (Vetjuemlv it is not suted, much to tbe det 

ZZ: tlt ™/ h21 f ° ,,OWs - — U tréatment of it. 

th,it man and " Jr1lcr ibt ' ut nti >^ roeomider the siwaflc 




th.it m» 1- -”*■> wnatynusam earlier about noi.. 

ctin^istcd chirflyofno'xe?' fT u h in a wtitld of coimminieatinn d: 

to-whom-it-Tri ¡v í’fTn - W r ^ W:,í b r<1 ing on at once and ptodticing^ myniw 

otiem hitnseif yo u m Mil11 S ”^ IaíÍy evoJwd the sf!eCt J ' 

■' codification of evtnbs'vi'hii-h i lC . r ' , ' V ’ 1 tm Tflui Wí ‘ a conception of bnguapr 
spcíifU’ w.ivs. Eaeh mIi-m .. 1 ' rt - earTllít ' to í 1 -'y attentron to and ro inttrprc 1 

•Bnoix' aniong the innumeraíd* P> ' :Cd °"í W ' flJt '* ¡'ttcntion to and wlut n « 
selective qwareness isirr . rfl j k nU i5J ^ f™ 1 " events.. Wc thini and spealt in tero» ' 
tuiv. ()|ji of the noise ^ "" nUr t ' lI l Ilir, d traditions, rhc cidív :mii ett íes of cach tü 

safte that „ur seltetive ‘I’’' IC “ n “ l fftf '««Mgc tliat is recdved | huí rather J ” lf 

es^, rcadinesü, tir dtpectatinn tilterx ont and gi'f* nli;:lT 


í‘54| 
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nijí tu js ,l otanmunicatiori which may or may not he uuthentie or vulid. ]t] other 
w\r¿\ \sv stj.iy bt saiid to ¿reate ihe cominunicatian, eacli in bis own image. 

Si Kí 'i i 1 E havr .1 suspicion th.it aU ni nur sensnry inputs ,irr c.ip.iblc ot supplying us 
>\ irh ,3 tremeridous number ol itcms ot Information. b y the bi Ilion sn the t ase ni t h f 
eye,ui wry short penods ufdme.HK’ limidng factor in the thing as the tumpUKr, and 
mío úui i.ve jfi- only able to inscrt a relmvejy stnall number, 

PlTTS: We discusscd jt Icngjth last lime how rliL- optie nerve ls greatty rcduced as com¬ 
partí to the rchm. As a nutter ot íact there is ,m mímense loss of Information. 

Stiíhp: We spe.ik afilíese üs Itw. hut E sLiqpect tfiey are not Himple los ^ Thcy are 
wdl plnnned. pmgrjmmcd. 

Pi rrs: h is done by the lid of natural laws gene rail y. 

SniauD: The fací thar wc are able 10 aitend only to a l imited number of bits per sen- 
nd m iinr jbstraction leads lis to quite uiiconsciotis and impllcil statcments .ls lo what 
tli" signal and tho -not" signa! are i 11 any gtven set ot sensory snputs. It alna leadLs to a 
“■imitar arbirrantiew in handJing a set oí’ información whicli we get over nn instrumen¬ 
tal, eximente ¡system, which most of diese gadgeLs are, 

bus ! dofi'i íhink. in the se use of tlie e\aet thc&ry of informal ion which we bave 
beses discijssmg this ewnkig, chat there is any vjpuenes or smbiguity at all in whlt ¡$ 
nLLMni by rho message, in vvlut is me-uii by thc ntnse. It is pertVedy true tbat in loose 
evcryday use of the temí there may be. 

$ava¿;e: There is arbitrariness. 


SxftouD: Yes. 

S.svaue:. t’onsider a tdephrme It seems to me tbat tíoni the engmeering poirn of 
view 31 is an arbitriry quertion wheíhcr the tckphone is to commilii icate, sayv che 
niéaning of EngÜsh spoken intu n. or the atibet or whatevt r thc psyeíiological word 
is - ní tiie Engiidi 1% well. whether 11 js to eommumeate not only the EngíisEi spoken 
mío it but .tino otlier sounds which bappeu to be ocoirring in the mom, Í h a^L^ ti ^j 

■ *'HMiltTJiimis miL¡¡ht díctate tbe diseussion td a teícphonc Én>ni any ot th^sL poitits oí 

■ u-w. ít is therefcjre tb(M,e prartical cómideadons which would determiné what is 
be t nnsidertd signa] and wliat. noisé, 

I tlnnk Shannon otíghl to say a woní now. His nicas have be en discusséd for bal t an 
htrijf, tbeidbnr I suppose he is interested in i expn-súng hk own views abone the Jiv 
nisdon, 

SfiANNinM: Th^re are s.evcra! coimnents I want to in-ike i.yn the List poiist. I ntver havt 
troublc distingubhíng signab firom noíse because I s;iy + as i mathematiciim t at 1 lis 
i' sitial and ili.ii w muse. But there are, u seenis to me.ambipiities thai come in u ihc 
psydialügieal levd lí a perdón receives MJmethÚig u*tt a telephone parí ot wliicn » 
u se fui to lurn and part i»f wbich not, and yon want 10 cali the iwetul pan tJw sitial. 

ts harüiy j mathcmatical problcnL It mvolves too many psychokigicaí ciernenK 
1 here are very common cases i ti which there ts a great ínu^s ol ^níormatmn y 1 ^ 
tngLrlior. One pare is infoírnation for A and ano thc r parí 5> nitornut't n l>r _ ' 

Information for A is noisc for B. and conver se ly, In iaet. tliis ^ 1 ! r l, J * 1 

? iTn m wbicb one per^n is Sktening lo WOR and another eo WNtit. Yo.J ™ abo 
íutr situjjtions in which there ój°int wdbrmatííffl, wmrthing oí lh ^ 

*Vsu can h ave a de vi ce witb informatioii going * T1 M onc P°® 11[ ■ ■ F ^ 11 0 1 40 , 

^ ^ and part ofit coming otu ,t C U i. posible to set up the toce ni sml - ¡ way 

that it 2s not poisthíe to transmic anv Information whacever tnsm . ro .1 ” L 
Jone, w üL otthfsf poopk ^ togethef and combinr úi«r °« 

■ Ji tnrumii infórmation íran A to the pa=t ot ilifTu. I u: * s t! 'y 1 ^ ^ j n p ur l 

finí iíwjys «dditivc. In this case the informa tion at (- is cssenna V *’ . 


[■sil 





Cyber hetfcs litó 





mauon íic li and vire versa Ncirher is sutHncni bv itsdf Jf tWD of riran cijtnrtJuT. 

(hry can combine aiid f'md out ejuctly what the mpui wjs, 

Srknb]>. i he ideal niintis mes va rase, í dldil'r mean w casi anv shadnws or diiubcs I 

mereiy wjsh in m.ike the poini fhat Mr Shannon ts. pcrfeecfy juttíhed m brin¡'25 irh- 
ir.in- as lie vvishes. We vvho listen tu h¡m musí always keep itj inind dial he lus düne tí. 
Nothi ng th.jL comes out oí riganniv ajgurcu-nt wili he? uncuntaimnáErd by thí patinj- 
]ar svt oí dntsionv chat wene niaiíe by Inm at the bcgmning, and it is rjrhc'i ibn^pr^ 
times to generaliza U wu at any time rdo* tmr awarmes oí'thc way m whilii w 
origmally detmed thc sigtub wc thercby JiiiomaticjUy cali jJI níthr reiruinddi cftlic 
t^-, er\í.J mesagí thc *n^í? signa] and ekiíh\ ibis has niany prjrnvai appEicarionis. 
i.zi ki mi r, It ís probahíy Jangemus to use dm ihenry of itiíbrrriaíJon in helds fw 
ss ík i it \\¿ts not dcsigned, huí I think tfie danger u ilJ not keep peupk fitmi usin^ a. 
n fiv\ l hology; je Icast in the p-iychokígy of eoiuiriunii.-jtinn, it seritK to íit wtth a lóir 
■ij i roxiimition. Vt hen it orrurs thai thc I^rnjbilit) nt material át roup^ilv propoflíonaJ 
11 C " ‘ info ™ ad ™ c.iloilated | by fhc theury, I think it fnoki karas** 

ht-re niay have to be mcxÜficatíoñs, of course Fur cxjmpk I thinJs Eh^t tk hvman 
rcceivcr or mkimuiiíin gets more out oía message rhai is encoded inte a brailw* 
u -in mu extensiva set of symhoJs) and presentad at a sJow pace, than ['nsm a uiessagc, 
fü“' Jft mí f maHon tonten ^ that is encoded mío a iwtricted set of symboib and P » 1 
” Lt Jr . ' ] ' i<r ' r P J ' tCc - Neverthdess, the elemenrary parts oí' the thíflfy appéar w bf 

S V uselul j Say it may he dangemm to use ifu-m, bur í don’t thtnk the liante svill 
stare lis ott. 


j m. ' 1 ' ,l! - ife L b*^ííon out of ignorance? I meint to ask le eadier in the 

l , il lv VVnr U rn ^ nru ' ° ]] the uumber of Mmuitaneouv sneeches diaiotic 

¡ 7 rW,Ch ™ 5 L e '' rtlMut ^<h diiíürtion or vv,tho«t d.srortL? 
to .! ht ™!> 'V^ ^ d pwliininary effiirt,nud« icouplc ot j ÍP' 

thi.* ginr [JL- R ™ ^ 11 nf IWO íil ^ ters tiiking ¿t once wiih the ¡ntr!ÍLgihi[itie' í; ' 
j r j th ' " f '' U lne st ‘P arate ¡y I” odc test thc two Mgiuic «ere siiriplv íuperp'^J- 

th ritZ 1 *™" 1 r*«. I!u- Word [,SÍS yL ^*4 

wcre rsvo tall ^ ^ ^ffldent time to get down both ssords whfií thcrf 

]n r^ aí ™í C - N ° ne oí ' thl ‘ hsteners ™ ,hk- to do as wdJ.ot^. 

thoudi thc eiJlrer t L L lM . U ° llt TCtVvcen t^’íi-thinJs and three-quajtcrs »\veD.Thus P ^is 
üiilv modenre i a . r . r ° t ‘ nunc ' lt< ‘ che wnnfc si multa riemidy. thetf 

j much better voice it i,, t h ^ "? tht ' ldv;Hlta ^, and i held ir owrafri™ 1 ™* 
(New York State) md ' " ’' l, ] pL ' ncd t * iat he had .■ siightfy dippcd tnainoer o( speer^ 
wotds did So th -\i i' " Western ’ lVorí ^ began srioner and cttdcd later thjí) I' 1 ' 

«Kd rm£z ST 'r ?"“ ,ir,r a, “'■ r«-Mt *«<- h*»-* 

imo Ihe odlet The kair' íníl> ° nC " K ^ C íistt?nCT>s *>ars. thc ocher wSktA 

McCuu,, „ H.l t , rWnM **“P —h. 

I.«No, 2 !Ír¿Tí“' 1 , ?V ° ü ‘” d **»-* 

ihe other. ,il3 1 r] ^íCtronic switch turned on fitüt One talker, 


[15?] 


vvr iried proved usetúj in p trtT' ° flei ^ a * 'nteresttng. Noiif ot thc on* 

jphasia y, 1LI C a n d« e í h ‘^ J 01 ^ 15 P r '<^''ta]!y wcU. One of the lait syniptO " 15 01 
V “f tCUltV - ' Jn thí j Patients par,, to foUoW a did^ 

í- IDOm llí-irtn,.- i .. r . 


"T, ! patientk pare, to foüow a didogu' 
He may gna&p pretty coiiif>]Í4-.L| l ^ l I| lklt - üí w bom j s direetly addrevssog the padfítt 

L C lEI 1 K s ^ you L,ilk to Jiim direetly. 
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I n KCEDfiL When yon figure whal the pattern of .t pait of superposed vowel sounds 
muí-t he hice, le is reaüy a litxle puzading how the juditory iys-ceasi evet sorts die thm^s 
i-ut, esperially it' thc twn rjlkcrs ¿re tjlkmg je jIiilosc ihe iitue pit ch. There ¿re. oí 
conree, a mixrtbcr ot pasible clises. 

Mt.CiiiuocH: Have yon tried di (Tere nt pinches, and *o on? 

I - k ¡ ii «'■ i- fts ! Viid, ibis was not ,1 very elabórate cntetprise. We don’t know any 
rucre ibcui it. 

Mi i.'i i n a ís: I í_i«- .inyoiic .sny Ljuevuons btraring dircctly on SWnritJiis iheme? 
LitKLiin.ii I have orse. Ai Christnias ti mil, hiere m New York, Shannon ddmed tile 
COIlLtpl Lit" inlurmjtLO]] - Uní just iniüunt of inforniAtum, but i lltor ruálion 3 Eí-elt. 

llera I hcaid hinu I said to mysdf ■■ Fliat h wünderftihWhy didn’t ] tbink of thatr* le 
v..i- ■imple and wry cIimt When I got back to Cambridge, howevcr, I gt*r a hini abone 
why I híidn't thoughl of it, I conJdn't even reproduce it. So J d like to hear it jLguin. and 
I ihmk it wculd be of interese to ¿II of iré, 

Shanmqn: Yes 1 lie general idea is- that we wiH ha ve cdectn.ilty defincd ñnibríiiadoD* 
¡t we kitow when two Information sources p n > J u l L r the same Information, I lús is a 
i ommnn nuthenudcal dodge and .m muñes to defining a comept by giving 5 grou p of 
opeíaEmns whkh leav? thc concept to be detmed invariantly. II sse have j message 4 it is 
natural ío sis that any translataon oí the message, «y ¡tito Morse codc or into anothrr 
ingLi.iuv. Lotiums thu same mlbrmatiíHi provided st is possi ble to transíate u níquel y 
e.i.: h way. In general, dren, we can define tbc iniürtmtion ol a vtochastic process to lie 
dot s\tndi is imurúül under a IL reversible encodingor cranstating operations that may 
bi k applied to thc messages pmdiLccd by the proct^s In other words. we define the 
miormjiion is thc equivaJcíxe dw of .di nuch transUEÍcms obtained trom a particular 
stnchastíc pnocess. Physi caliy we can tinn k of a transduLer whieh opcnues on the nfccs- 
to pnxlikT a transiation of the iiieasage. If the iruisdiicer is rc% r ctsiblc. its ouLput 
tOntains the same infornution a.% the itiput, When informatioit is debned in this ^ay T 
mi] air led to coruíder Information tbeory as an Application of kutice tltcoT>. 

Prnsi Can the transducer wait for infinite time Lufore conunencing its iransLition? 
Vjlvsní in: There are at Eiialty twü tbeorics, depending; on svlicth |lt delays are alln-svcd 
or nm.Tht* more general tvpe eif'eL|Us vale rice aüows dcJays approaching iiditiitv, s\ tic 
tlie Tfstrkted type demands that thc traiabiion and its inverse oi iur insiaiUanec.HtsJy; 
uiih nodetay. Eilhcr type leads to a set of transíatiúiis of a given mtomtatton sourcc, 
t'^di coniTunirig the sjine intrsrmation- 
Licxlidei: The informa don is the group that is genérated^ 

^tUNNrjsí: Ves. Put st atiother way; It is that whieh is commoti to sil! cleimnts <t\ t it 

McCulioch: With youj pcrmÍMon I .no S<>„^ ro oniit the presentatum oí stwamtK* 
by \Micr Pitts and hold hini n 3 whip over our hcads to ke*p W ^ mtii-ilíh ■■ J 
iTüm thatemí on He md I h»v ogrecd that chis h probably the mo« «.'íFeceve vvay to 
niake u« ofhim. tfwe ^ppniath the semantic probleni betón: we go into the prot 
Inra ofk-dTinnjí linmn, he and 1 büth tVel it woultl be «nnewhat w.ictntkss, 

whett. lí- jfttr wr ^et the pmhlems ofleammg langUi LÁ- ¡u 'he H> !y n 11111 1, ^ 

«tremdv meful to m We shaJl continué rheu. as foHow*.: wc shall hrst ^ _ 

Mt'jd to ai ve a pictuTe ofhow une Icarns languíges n lie - *'o not ^ IU) ^ "■ ' 

fiMagft ofili.it faniily ot thi* culture of the pcople. latlguages f °r vj ic ^ c r _ 
titnury-,Thut iv a ^ituation in wliieh ao aduje cúíwHoisly atctm[>iv t () 
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MARGAR ET MEAD 

Ameritan iVjjifflfrtt of Ntilural Hhtúry 

I \■■ i (.diM:: io heridle ibis prima rily as .i esse hisiorv be-rause work of this son is so 
ig1iili--v mL _ rar5*. that r i\ imponible to make general State menú ot how anthropoJogísts 
■■vork. From ihis general fidd o! cjípenetitc?, I tltink that wIiíc would be most use ful lo 
[ kit pnmp is i dexTÍption of whiC happens whcn an anthropologist who has had lin- 
pmtic íTAirtinp;, suda as 3 bad wuh Bowg goe* in cquípped with thc wíde&t posible 
i r.m i: ni retíre tace to face a ncw langüAge, We had systcmatuilly betn broken ui our 
Indo-ELmKpf.LiL categórica chough not with complete soeces*. Bo.iz tesed to cry to 
illustraie liuw bad n was to use Indo-Eunípaai categórica iti uking .i granimar of a 
non-lnda-KuTopcan l.mguage, such as the csrly Spaniih tníatinents oJ Aztec. Ikir wt 
Se n r tfccd A/ u-i i áster thp-m anyihmg else, so thc denionstradon wa» not as complete ns he 
nuani it ti ■ k. Ncvcrthdiss wc had. js studuits. systCTnaHr expos un: to a varicty of 
kngyjgrs, and pamcularly American Lidiar tanguages. whirli bmke ttown our ludo- 
Fiumpfjn cxpectations about thc way in whícfa bíiguage is puc together and wideited 
<mt rasigc of expecution. A general picture of thc typc oí expectation given the stn 
dent bndy niay be gui from Sapir ( 1 ). 

What we haméd mm th.it any cype of smement may be tiudc tn ata#* W w ™ 
Frene uuy be embodied in inHcetion; it may be handled mcirly av-fc partícle. AlmoKt 
■i iv svnlaLtn devave in.iy carry ahnnst any type ot información, or thc same inforuia- 
M-m may he sníipiy relegjited to vocabulary in onc fortn or another, So yon are given 
■m etiüiiíious cxpcctation tu work svithin a-s yon .ippníJLtli a ñCw language-Voii a mc 
piven ..i vrr) wide range o-f pqasiblú tiieehanisjn^’Vbu know abone sufFixing* inhxing, 
and pRtixing.You kncm> there are varíen es ofgendcr. t think perhaps thc casicst dlus- 
rrauí.n ¡* tcctvgnilion of what w caU tccbnically .formal gciider.* tbat gender can be 
di^fced tmm \cx, and that yon ntay expect eü tín^l a Eangyiagc that h.\í l a^ify 
Tmmd tbings, iong thmtp, dwp dung^ m grou^, and handk thcm as wc bjndle gen- 
df T m Indo-Euvupean, with difFerentiation of ptimouns :md mmicmls. I lacre are .i 
whole wriei of expectariom of that surt that onc has. One aho has some phonem- 
cquipment. I.my^lf, haw an abominable car I am rcally wrv had .lt thc phoncti^, so 
that K ill ih.l be able io say anyihing very signifkam phímtEically I do noi usl prio- 
nedc isoradotis when fc am leaftltng to spc.sk a knguage I use apppoxnnations '.mi Lí 
thc Engjish alphabci, soiiictimc 5 wriling Ébur or ti ve Ictiers one on top o . 
found that van an easit-r way to learti 1 was eonccrned W «ih Icarmng to use ihc l¡in- 
f^age 1c ss iitipomni t[> empbasiíe that niy enneem io Ec.htel tic anguage. 

Eint going tu as i 1 1iiguisi u> get a perfccl record L>f ihe language, i ' ,U1LI L ^ 4 * 
our knowlt-dgc cttlíiriguage, as sudi. J ^' :|S L,s an iilc hropo f ^’ c L,H 

to uodc vsith the culture, and thc narivr bnguage die on\) P pss] 1 L ^ 
m (hese cultures. I here would sometimes be only fouf or hve u .ison.i 1 > " CUI 
■ ltcd Voung idult ni.il« who had gon= away to «'urt h.f Eü^ 
With thetn ! coy Id communkatc to sorne extenr m pidgin En^nh, but thc> “* 
the people | wanted to talle to; so while ibey routd be used as a cv lCC tI> t jrn 
iítiagéjt v.;is scill ncccssary to Icarn the ]angn;ige. 


[I*ü] 






cyaEBNCTrcs i*mj 


Anotber point chai I thJnk 3^ significan* ix rh c typc oí ego jnvolvemcnt ofthis üik. Ir 
is very difieren* fiuin file situación rJi.it anses when arr rducitrd Europea comr tf 
tlie United States and wunts to di se lis-. tbings with hh sd entibe colleagiiüs. 

I .-mi going 10 talk prpiiunly abont New (brinca becausc it givts [be moa vividpte- 
lutr ot -.ti] anca wlie re \ve Imovv iiüthjfig ■íbouc wbat kinds oí languagrs wtuild k 
encLuintered in the mk-ncir Hie I uro pean or American who speaks even j rhrtÍQn ot 
une oé diese UTlm'ordfd Jatigiaages is retarded ¿s j mn-.u ulmis perton by thcnjRvtfor 
ihe RM-suri chai no Euro pean cver lias ukcri the trouble to icarn thein bdbrt You dü 
not want to dúctil modem sdentiík [lumgiit with the iiative, The Ikí^u ulk wiÉ 
the nací ves and ihe mure yon lee therti tdk, che better it is. Jt is prmianly icaiL-biing í?ne- 
ielt 10 use a speciai kind of louLYou do hace to esubikh mhtic polnts of htgft spcatn.- 
3ty.Yo ti haxr to learn to ash questjons perfeedy. I spend j grejt deal oftime kamhigto 
:iv k quesdom, rn áster ing the appropriate internig-jtorv pbrases fnr diffc redi things. Y011 
bave 10 gi ve (.iminuiids accurately lor vour üu-ti sclb preservaban, Mi you gct yourdii- 
iifii] ner, chinga ot cb.u Mm, Yon hace to lcam to makc approprkte a-Jiurks¡ you have | fe> 
]e;fcrn ro give the signs oí gnd~ picas Lite, and other emotions whitb are wrbaliarcd d 
[he society, iiie little or partially wrhalízftd a^piratiom, yxiu liase to kuow when eu 
■ sigh, when fo give j sfurp exclaman on. I fone goes into 2 strange iociety and un do 
til ese Lhree thmgs, ,1 sk a quemón aLfiirately, give a eonmuiid atGuntf^. and glíioíii 
and exda i ni and cnthuse ,ic the pro per momento, mosc oí the fchí of what yen have to 
do i?; to liaren ( 2 ). 

Wiinlh. Nevcr use a period but a question inark or exekmiatson nurk? 

Mlai í: k does not matter so much in inicraction.You actuafly don't, as a rule, turn %o 
1 lullvr - "You haw five dams.- There is reaJIy no pomt in J dedarative *cn- 

tesiee, Wliai is áppaipriate fnojn yon is jei mterrogative Mmtencc* »How niany dítfti^ 


nave you- - a coiniiiand, ^ fdl me more about that li%l]ET]g tríp P < or ¿n exdanüidoft. 
vMy vveren t you vranderfulí«Tho 5 « are the three posidons in intenaiort. 
f í y Ts: |í<>sidlJn k v *'ry much more tike ihe rhild Iearning íhc bnguage in «uf (W> 


culture. 


Mía re Yes. Dr Wiener, one does ciuke sonie deckrarive Máteme mlv One say^r - I ^ 
no Eiiore yanii.« >1 want no yams.H 


Vt-ri Mac C.umpaje witli other stíiEements, with exclama ti un point or mtermgatien- 



Mlad. bey are not prímarily the mi portan t sátemrnls 4 The\ F are the incidental 
J33erir>. You Work [hroiud-t rlv*-- .. 11 . i ■ , ■ n H 


íltóI 11 to team the other 

World \n pidgin, 


PlTT5: h th " trae of,.|] pidirins? 
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Mead: 1 m\ iilkinp ahoui the pidgvn Enghísh of the rmndaied lerriiory (3). It i\ true 
Cif níóic pidgins thac I bow ¿houi, with ihe posible excepibn oF Chinook, which i 
lUm't tlnnk vlx ought en discuss here. 

Pin y 3r miphl he a pnod casr t’nr vocabulary survey ot ptiilnlugiral ck-metiB ueces- 
ury [o uy whiT i bogiuge oí human bemgs niu?l have. Oí ctmruc logú-al 
jfu ívjctly aJI dw wme way, 

Mfad; On rerfu ndancy? 

Pm y Tbji same principie: as lew basic eicments j* posible and tai i Id out rvcrytjiing 
rrom dieni tu phOological cocnbínadap, 

\1tah: I ■.*c us eomider th,« one begins by knowing what to do. One wants tu bv able 
:;i hiten asid orn: wauts to he abte to interpólale obten enough eo see th.it che ituterial 
ilut onc listen* to i* wbai one want* lo lirar. One wanfs m be able to ask: *Who was 
¡ h 'i 7 : W hete u- ere ib ey going? W hy wrre t bey e he re? W h .i £ relaf Lo ti sil Lp were th ey io 
X'- One vi-ry rapnlly begim io m áster the types ofquntáom that k k possi ble to ask in 
Úic soeicty, We svjstrd much time, fbr instancCn m the village ofc Qajocng tiede, tryiug 
to .'le pfíiple to ¿nswci ihe quotian *Why did so-and-so t.ike an offering to a partic- 
ubi temple: t beca use we thmight ti ley could amvver it. Tt lurtied out to be a questimi 
tbey muid not aitsvver.Thc quickei s ota learn which arcas are noi articúlate., the better. 
3 dej]|y, eIil: ideal luetbod lo do tb.it - 

SAVAüfe: Wben yon s¿y »coiild tiot aníwctv* do yon mean thcy could not conceivc tbe 
answer? 

Mead. They did not articúlate to (hcrnsclven the ccttoiu why ibey did thesc thingY 
3 herefcte the quesdon vvas rncaningless. 

Pi rrí; Yon askcd why ihey did: 


Mfaiu Yes. 

Prrrs: Yon should bave asked whethrr. 

Mead: Why did ■umiebody not do something: l J fople ui some cuklares ^ill giy - Ln 
rxpbuation.l lie Samoan will tend to give .m expl.uiitiem m rerms ot ¡dosk.i l í'-'-E^ 

" Why did somchndy not stuike a sp^eehr- * Beca une he has a be ni toe.- lk t^p xna ^ 

tioii Íi.is no rdenmee to the event.boi the explanación will be giveti (4). So mu. o í u 

ihin^s ihat yoit waiu (l> avmd. i ( posible, is meaEiingless quesdon^- 

Wi-rm.h; |^ ibai beca use they- want to give an answe^ or h tbac because tbey are 

tünhised: 

MtAU: Because they, the Samoam. bavv a general tendón cy to | refer aberraílt bebav- 

ior tü c.ibvií>Uñ and rrivk.il phydcal eonditions. 

bl a Mr piste -Sm é tt i : R ati onalizadon i 1 1 siniplest íc^r n i ■ 

Meaj>: jt u ¿ statcmenl ahout olher pcopie, [t is noí an atteinpt to tx P 43,1 ,tv,Víl ^ 
tFioiive. 


FBTJUo\T-SAirrH: li h about other people an pn rt oí them. 
iVltAil j: lt ts ;tu easy soeial way oí doing it. 

Kubie W£ do the «me thij^AVhy does sonwboiiy do somettunji’The a^-rage per- 

sonsays .WeltevérylKídydoes iE.-Thcy thinlt ofihataj. MiexplaMtioTi 

Miad; This is anodicr lypc. In lcaming .1 langMage, makt spt‘ d"> YLrerrousiriw 
the mterrogatjvc striicntrc of tht tanguage. rapidly. in as "^"’V s " - t tl , b(r 
'íatíinems as you car thmk uf-This abo givet you a piciure o w . ' h 

posíihlí to ,nsL the things yon gei irtt° trnubk- with it yon try co t isins^ 

T. .hifi 6 » , ™™J ¿ . 1 » y.u «mJy ><"• *?« » ™ , 'kTk 

«*« 1 N~ -ur,„l «wk b„p,.^. - «I i™» «™» *««" ' 

J contradktioii tíf g^ing írt ai a very high 1-tvei ofabscraction .is-ll o 
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powibthties dcrived Irom the JmEuisric ütrucwn» ot tbe world md ¿t thr anit time 
icaming from childwn, but ic is much thc qiuckcst way tur me id inm J tmgu^-l 
have done hoth, learncd fmm adults and bom childirn, in <liflen.-nt cdttinuunca 
Children vviü ir pe» and repeat and wpe.it; adults will not, le ú veiy often dáfficwh m 
jjfl ,lj] adule iu sav thc sanie rhing cwit'c uniese volj hivc tráincd him tn he a ¡LLiJTJtstii. 
informan!, He saíd it once, and ibrre is noi a very gntni l^on wby he shodd ay k 
agairL l'f yon ask vvh.ic lie *,nd. he says sonirthing clse, whentas chddrcfl are aaifc- 
(oitied, Lji every socivty thac I haw worked in lo pnu tu ing che lanptage.lli^ expedí 
n> pniftK'c -tiid a ehíld ts. able to compre bend thar yon are leamng a kngtogt- I - many 
of thesc societics thc majnrity of the adults realJy do not comprcheu-d thc prúcí*^ ni 
learning in another aduli Yon dtm'í kiinw che l.mgiugc m \\m do know dic Uncii.i;^ 
The minute rha: you team to sav six things corcectly, t\m are api EO think tliaí^uucan 
spe.ik- ihey tnake very imperten allowances. Eor Lck of knmvledge l -ii-. oi ¿'tiune, k 
not truc of someont- whoiTt you spetifically tram as a linputtk inJbrmañt- But ií yw 
make mistakes witli cluldren that a child a year yomigcr than they wouid iii.ikr, ihñ' 
will eriticize and correec u. I bey still have tbe trame ot rete rente fbat '-a^ thert an: 
pcople who don i know bow to tdk íbeir kmguagv enrreedy. I Hniik tbat is thc priiui 
pie reasun I karned Moni chÉJdren. except that in any case I Usualh study chiídreii. 
Lítele boys of eight to ten who are ce.u bing oihcr lude boys har* lo bebaw ,lk 
N y che brightest thingü yon e.m fmd m most sod<<des in ihc woddThry scctn to be 
tbe frecst from other pnfOtVupütions. In Fearnin^ fmm chiidrrn, it ss -i tnatUT l :T i ‘ 
tice, Yon don Y get your major points fmm , bildrcsl - Yon pniL Óce with cluldren. k 
toUítract the grammar of a langnagt is i qnestion of gettmg ^ native utio speaks -i 1 ■ 
de pidgíJi. I Aiu Hpeaking h ere spccifically foi New £ minea. I never workcd m 
ot New fui mea where [luce was no pid^m.Ynu gct .1 native wbo speaks .1 little pid^ir 
and you put hini on a box. This ts tjuiEe ,m iinportanl parí oí leirning-You l | ‘ l ' l,L i 
house with chairs on which iiativrH don Y sit. The re Js tbe high.lv ^yli/ed Huropc^i- 
wliiie-versus-n.Liive situad011 m tbe lióme. Lint hav to be maindiincíiYoü nnJsE Eikt 1 
linguisnc i nfon na nr fmm ilie inany peoplc sitting on thc Hoor You pl-icc one pf nfH J 
on a box, whieh changes bis rclatiomlrip to you. He is rlu-u yoiar srs-a-vis in a lulen.i. 
situatiori, i.n a mntexi sebe re che native ls ae<'us|omed to beiílg created more orles* 

2 ^ubserviem per son. I lien you úmph stari oyt vvith v-cry si 1 tiple que^dons, sianh ¿s, ■! 
see a dog.« 

Savagéj What kind of a question is that? 

MhAj>: You i;iy: * 5 uppwc you laik r [,, cc . All right ntw. Iimvs that yw* %V 
<»kia, onc tul low dnp - Jf I bowdkrizc pidgíu, it is done tnongli for wu J 1 » íl '- 
,ow ls ' u lC - Th l í would malte it a nscfúl duvico here. Hie iiattve givt-, «>u * statcmeni 
irtiiDl a miliar pltonetii-s; he may not ¡ay, »i set a d[ig,« f le niav tay any rminber of 
tliiu^ matead, hecauH- he has noc gotten the idea ver, You liave to allow frrthit.We 
ansume that absmt So per eeitt of the time lie docs sav what von a^cd him ® b 

that &ir, Dr. Batcaoul 


1^,11. son: 1 thirik that 75 per eent of the tíme he would sav. .-You uw a dos-» 

Muu>: I;\jn tly. A11 tiloso varicücs enter; tlien yuu put m wh.tr he said with a* 
ph 011 etic k tidering as p OS .s,ble That h an appmx,marión.'That .s the place 
' I' ¡Y° Cíttnc !n ^bile ymu ate trying , y i so late thc word iiw »dog,. Otire y» 

h' , k’e"' 1 ""««P^nounce it withm limit for the rest of vour lite with s*«- 

E>ui not befóte yon ha ve iso-Eat^d it. 

ííírth? V ° U bCl ' Ín Witil ^ ,tS,ions about wheir, of the form whete, when. »«J ® 
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VL fAir. Ytmbegiu tu giv? simple declara ti ve scatemenis chai are variable. st¡eh :■*: d see 
i dog; j womin; a dog gocs; a vvomjn goeím; but yon dotiY kmm what tenses are 
güing to be likf. 

Pmt Wbat do wu ask: *Oid yon scc a dog 7 * | ti**l 

Mlai i: N l i. You -.ay - Yon tilk pía l e. h Tb.it the pj dgi n Engilsh for «talk your o\vn I a n - 

guagte.* 

Pirre: I see. 

Mlai>: Yon say. ^SupfHtsf you !,q]k "PIjl e* che phrasc used in interpretación 

loi «otir víitage* in the Europcan New Guinea vvorld and che mi ti ves ^Ytm ca]k place. 

Nou vmi lalk. Me Inokiru one fcllow dog- ■■ Nnw perhaps he puíns »dog* m tbac sen- 
Leu,:. 1 Pediaps he di*v\ not. Iferhaps he say> H *You said -dog-.« Perhaps he pues rhc pro- 
ricuifí in msit-ad of the Word "dog,* and -says che equivalent or »I vx it.« but you vvnte 
Jown whw he said. 

Ge¡lm)m: You woLild tiot use the ostensive definition ol the word by pointitig to a dog 
jjiJ uying* *Say that word?* 

Mead: I usualIy go at the word and crack ic. 

HatHunl Finger. 

Mcaic If you pointed to the dog and asked fot che woni, as likdy as tiot he would 
give you the word for fiiigcr. You have gol to dea! with wbole State ¡ut-ms You could 
pi ircutqd forewr trying to gcl che word lor honse* dog. wom.tn. You nevef would 
kncjsv whether ytni got woman or that particular womans itanie. house or the word 
h '-r cjIh- idcii s hume. When wv work with .1 culture. \u- start with wboles, tlien gec the 
IIS.1ÍJ1 paíiem, and then Work down toward details.You have got tó get basic gcajmmai- 
jcíi] símccijre to know wkat tbe de Lilis ars', 

Lec's assuine that he did ShIv, d saw a dog*; you then nisk him and you ut.ike a 
jii ippmxtmatc of what in that senténce ^ «saw* ot dooked at^-; what w M-og„* 

Then yxsu work those thmLigb.Vou ask for saw a dog, a hon«* a man,* all «wts oi 
thinp. 


Smijuii; Tweoty questions? 

MiAJt; Tbt principie of «cduJin* po^ibiliti^. Yon may haue mi-aed somrthiníí. In 
hngtiagc vou niay look al ,i dug with onc verb and a woman with jnother. You 
may keep on grttmg rcplics tn which there are still too tnariy varátions tor you tu te 
which k rhc verb dte noun. Thjt is just a question of excludüíg unul you ge l . 
Ihen you make a quu k stab At all die possibílitics- _ , 

T wnrk mi tense .is $oon j< I get .t notion oí the nacíate oí a \c rb.d st.it litkiii a\v. 

°í ™?uns thüi are identífiaUe. so chai 1 am reasonably eertaiu chac diis wotk iA 
HI1 d thss ¡r in rhe discussion. Thcn^ «Me lookian foday * 1 ^ 3E1 ,lEl ^ _ 

entirriy by words like ■yestetdayA «tomornow^ «Me lotakim vestir y. ot , . 

byx-.ind-hye me luokim^ mtming thtough the tenses for (he ^ 1 ,c 

"obun htjw Leu se is gíaing t<i work out. You ^tart working on, «- , 

kiokim, enii lonkim.* You will gec M» *ynu* .¡nd ityou? íor unlC !* 'aw haw 
but ymn 41 m i ei a very tew tlLys to bave your basic gniHimar we < - noU K 1 " I hcther 
tcn ^ ^ haudJeti whether you bave got índection or wbether yon íiv ; 

> vu going to bave to dea! with rauodihers that are aeJatee to ^ ^ 

embodied in the noun H whether verb il kfe» anr cicppessed in the verb 1 > P 

™ by , complete chaúge of W whedier you are dealiug with a languagt m wtach 
y I3U baw to deal with infixing, asid so forrb. I h,ivc newr hat ro < ^ ^ t 

mide (me ni these changcs tii.it hv to lie treated as a « -ries lf ^ ,lr '' ■ k 

art bngiiagt-s m which the oc cu trence ui'one siiund .títere the M,lin ‘ I 1 ' 1 1 . ^ 

^entwnídvit is lifce a changc «faigr, with a señe* «,f parenthes*. as ” l a 
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a 3 Htaíement, 1 have mrvrr had to crack une ct chosv LáflguagK raysclf We tním dut 
it is posible tu do so, and that it i* not too difficull to crack r(. hit je taima littk 
longer and it depeiiels upon your car more (han so me of (he ochcr bm^uages do-: You 
dorfc ejiipect in the fírst two or three days to disruvcr Üic refincmeEi&: abo, you n.uy be 
trapprd m a point of change. For instaure, I unrked vsich a tmilnple-gcrfeder bngu-yií 
which: was dyi^big fk>m a niultiple-gender hnguagc to a two-gcndcr LartgjngE. ÍE 
was i’hanging (rom a language in which fhrrr were a l.irgc diimber oF phnneüL'Jh dit' 
ferentiaied gendert* dittcrenrialed in the singular and plural, in which the pronceos, 
thc adjeetives, tile numeral* all tit (he phonctie pattern of two-pender hngmge uugr, 
anímate and i lian ¡mate, breákittg the phonetic congruencia, Bccause thc ^hangí wx 
heing niade slowly, peopte still used borh ihe oíd forins and the new fnrms, fhat ^.:te 
of diffirulry wíll eatdi you. and it inay takc you quíte a while to sol ve le. 

Wleííeh' General íanguages likc Man tu. 

Mead: Sonic times snch genders are no: meaníngfiil, sometí mes rhcy are cumplí tch 
phoneücally crystalfized. You niay lia ve a pronominal parte rn (ha( fit> wtth mitin 
clases, biiL yon no kusger decide hy unáis sis what tb.tr noun class nicant. Somenmcí 
yon can. 

Wi en km Wuuld you eaB, hy the \v„iy, ihc Chínese ljsv of qualifieri a gender exretisi<?n. 
tjgQsttim r eiat¡, degyd, dUFcrrnt words for the eme pieccr 
Iíatj son ; Thcy are stilt relaied to gen de r* 

Mead: We cali tbeni piece wnrds m the analysjs of MaLiy. Thcy are relatf í íti 
New Guinea Lnguages ou jsunially you have very cumple x stmerure. I wortfd 
;[ié 7] o ríe that had thirteeu | ge rielera (5). Fach gender has une to fonr phonetic peoilijT.- 
ties, and pro lio um reflect rh esc phonetn p.itEerns in nomiuative, objeétive. pateos^ 
Tumis, and so torth. Novv one íornl kit Arapesh svas once lenrned hy a Germán nw 
sionary who never discoverrd diere were genders, He had a perfet’dy good cawgofy ^ 
.rpply to the gender. He eallcd ii cuphony.Ycni ha ve a würd for dog which is ?rr ^ lf ;' " 
i he cndíEíg. When you say p *! sass a dog fc « you say T Víi írnt?, wilh t at the end ot ar. Wheu 
■i dog ts (he subject, thc pmnoim is /n.Tbk phonctic correspondence mu* *U thc 
through thc knguigt jnd can be l alle-d cuphony so thf*í tnissintiariís lejfn^ 1 [l 
cononHinieate wtth the n.Liives wirhont ,mv recogílidon whattveí thuL thetc A J|1 
dtT diere. 13 u c 3 imagine u took them a great deal longer to coitununiCJtc th-tn ¡t ; 
mc.becausc I bad the pnvsibLiity ofmuUiplc gender to work with. So you have yn* 
prableni of cracking your cssential grammar and tlten building vucabubiy .nid budd- 
in E ic cnough. I boild voe-ibularv cntirely m terní'i of wlut S expect lú necd k3L " 
-ilK. ouc would have thousands of pages of test that are tu be takcn dovsn ÍJTNt. A Im 
gmst would fírst have niade a srudy of clic language. One wuuld thcti knosv ^ 
vocabül^ry W.LS rcievjnt to the culture má whal was not. widiout wastiny time ocp- 
m/LHLt the voejbuiary along onr lines, rhat is nut punible when you have moi Kj ^ 
se^-n tmmchs and foud For only five and you doift know whciher thc carfkn w® 
take any more food m. 

■ 1 f important vvotiid ic be in th]> situaron to know ¡nnnedár^ abou c V 1 * 5 ' 1 
^ dlíFt ^ nceií belweeft fheir tenses And oursrThere rs litde chance ofhndiíig^ ane- 

SaX^e° m p0ndCnCe betW ™‘ rlieÍr timr struc£UKr tkrec ím Í CT Kp4KOÍ1?Pr 

i-ít- . ^. lU ^ ot to kflülv kow tense is, fonned, othctwtse you would be ttt í ,lJ 
ciuiK.uiEy m no tune. 

Urst week? lJ ^ ,: ' f ^ : d a dozen tenses or more, do you fitid ih^t out in kK 
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Miau Oh, us, in the íLrst wcck You have got to ger. ilu- me chati jmti tbr tense* for 
munfacr, and mi fonh.Yuu ha\e got tu ktmw whether or mol yoti .iré tica Si ng wrth ,i 
rtiim uf pmiioum which dmuiguithes sr*_ 

n.TOP- Htnv do you do it: Do yon do ir on the basis of somc general linguisticii, 
iiKjbryg tbr difieren! ways of slking up thr tinte scalc? 

Plm Yon El’.lmi ho\\ m s.ív rbuigs yourself, not how to understand them, apparenlly. 

You learn ihr translanon of out trusts, even lí' che translación apparenily involves just 
ih-- i-L* of advertís and not temes [lio is not leaniing to nndcrtfaild .irbitrary sen- [I6B] 
tencrt nf thcirs but bciitg jble to express arbitran se menees that you wmh to expresa in 
ttiL’. fgrm ofquesdun. 

Mi U'- I li.-.ir n ni lisien. 1 .isk. “Hflw do yon s.iy T go: I wcnt ycsEenliyi.n Bul you 
ikm’t «an vmh ihc mtramiíive. hke ihat.You st.irE wiih the tnuisidve becausc yon get 
ih *dygs. and thc in fjsicr Huí aiier yon bave goi j littlc bit done and yon are 

nraSly suie this sy -I mui tan ha ve. -1 went yesterdayj wcnt the day befo re yesict- 

I wiTdl .1 Imig time agix l wa^ go-iug but I didn t gu,* and so Inrch. You can tange 
thraugh thc poisibiliiies of tense and mood and condiiional statements; you find 
^onidiing you didrfr know was rhere at MI. 

Wienife; How general do yon hnd, truc tiendes and how general do yon tind aspee es f 
Mfad: I ckm't ktiow what that statemcnl humus. 

WiDXtH: Oidinary tenses are placed in lime with respeet ro thc presem. Hie aspee t* 

¿te placed in tíme with respect to oiber pares of the asscrtion. 


PfTTs: Roughk vou hace to trv the siateiiiem with al! possible adverbial condilions, 
liorj'r you, in Qtútrt 10 ser which ones collecl together on the eommofl gramntatieal 



between the incomplctc ac i and the completcd-T hal is essenti:i 
Th.it i> aspeet. 


Mi.tn: fbjt ss cxieeditigiy imporrant Suppose, ior examplc. diat t ie tirst i iy V^ 11 jLlt 
m a new vifc|jí>e, vour pidgin-spé.iking boy .mtiounces.. oMjtv -.ulIc i í o [| b 
su: iUc * Yon rnsh over expeetmg to find a corpse. but yon tuid T-ilroas wite ^¡tnug up 
¿nd ulkintf. You turn to voür bov and demand what in. the worl lI 3ic nseant, an 



'■‘Ui gil a\] variedes.You don’t kriow svhat you ate going tif get 


Wh:%kh. Cbmese lias tío tenses, only aspeets. 


TtuMh: Yon ebecfc agiinst sequences of aL'tions übserwd in thai p.irtitid.Lr eonE^xc. 


Mmd : Y™ 
Teuíi 


Acular H-quenceí of anfión rhar you observe? 




hcar the language ,n -ill Nmv Dr. Hateson would sprt wjch the icxr i 
1 woulii He has a punch bt-Eter ear.You would start with text alniOft i 

ÜAti s< i\; Yes. but I HtJ-ri wiih substantives. 

E^tts: Proper ñames? 


ü átesejn; No, genera 

üc vocabialary L then stjn tellíng a siory which my itiforniant In ^ 



me hack in 
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native bnguage. I tell thc story in pidgin, phiw by phnue* »nd he ghrs ie tod in 
native language. 

Pi i rs; You get into difFii tilty wicb the speoil temes us¿ed íor foreígnetí wtien yi?u try 
to use the language in tetling the story, 

Batéso h: The diffirulty líes in spedal l a sigua ges iot fbreigfum or toríisies. 

Petts: Then you tuiight pussibly eticoutiier difticulty. 

BattíSí jn: And you are outsidv the oíste sysJfin - ¿n outeast, 

I-'itts: Yuu would not leim how Jiiyching is said aí alh 

Mead: I ei Rali, M.lI.ly is the only .íppmpriatc l.mgu.ige in which to ulk too Sff- 
eiguer. A BaLmese casi t.ilk to y¡ui r i long titile in B-ilinese about lile Uct th-ir nntberül 
you can dijcuss anything beca use you don t -.pe.ik Malay.Yau L -tn gcl it! that *nrt ot mí 
uition, lujt ib ere are aJway:> such pnssjbililie 1 !. tn Raímese vvc divEinguishd sevrntccn 
difíereru degrees of gradatUms in the larigujge» depending upoo who is speakin^ to 
wltrtm. or aboiit whom. Su 4 . li disEinctiom are .1 dre^Jlu! tr,ip bceause somctiines w 1 
bave no opportunitv evet io hcar the wrougJn Lmguagf spoken to you.Thcit is newjy 
in which you can get mío a position tliai ts Imv emntgh so that yoü can be sp-oken w 
a low-caste chitó.Then you li.tve to use -in interpretar and get somebody ona kiwrr 
levfl iban the interpreten yon say somethmg to thc mterpreter and he aiwjys wsMR 
Ví'sü in high langLuge, but he turns ¿round ami speakx (o the ather per.nn m ihc km 
Slien you hear it. ]t is mu di hanler to tu ove in and spe.ik -i kmgpage ctai you n^ r 
hear spaken tu you. You ahways have to tjive an Jíiswer in a torm diflerent b ™ 33 ™ 
way thc question w.is ¿ddressed to you. T hat is another cottrplkatinn, 

WÍeneh: I aín othei eurious about ih.it. To 1 minimum eistent that does esi^t tn t^ L ‘ 

I Liropean Linguales and i 11 (.ünnese On che other luuid, thoc diJiereiil phr^c"' 
eourtesy are being simplifiedr tun only in most l-umpean Eütsguages biir aho iti Flu~ 
n ™ E> ” you Hnd a tendeney ibr that sort df social up .ind-dtiwn expression ^ ^ 
Huid and to be changjng while yon are Kookinp at it. a^ ti werc? 

Meaiji Et is a L’hangeable systcm: and ¡f Europeans are etltering che ss'stetn, or ii there 
k a brtMkdowti of the social systcm* th.ít is j part ot the kuguage tlt.it ttsponé «fí 
rapidly In üaliii^e - 1 » m one oí the ver y crucial points; chert L are whole seqi LL " n£ ^ * 

d. M In our mountain village ibere wa-s an *U yon orkly used it'yuu wte bnrn in 
moumaiii villagc; it w,\s also very low + familia^ and rough. Títere was j dí^hlty higji^r 
* U which wjli not quite as naugl. You coufd use it in bw-castt convenaíoíi wlfW 

e. istv ií you uere noí born in thc villaje. Then it wem up thc sote. The Bolines* hjvf 
>llil irying to gec pul ot Káyiüg *\* by every known device fnr a long time. 

WlEKElt: We - ir ^ *Y‘m to get out of saying - 3 . or *you^ 

Miau: We are d or *ymi* is crucial point in the caste languÉg»* Our 

II Lierpreter, who was L>uteh educated. used the Dutdi *|« cs> lis* hfodier T who ^ |! 
to him in order ¡uoid thc situación^ hgt he wouíd also use the Malay •!,* which * 
¿Ltera |y ^yüur si.ive r o hut he did not know chai. 3 hat was a wav »f avoiding thc hicrar- 
cfiscal rclationsbip. 

Jims. Whj i> íl that thcy avoid using pronouns only when tbe rulturt is eTi.uigi 1 ^- * 
^ppose ,t diere were fl tixed .ystem you woidd alvvays kno.v what partofthes^ 

answer w^fh ? J ^ K ^ u “ r+S qiieMíoti: Do you fittd tisis a particularly fluid poinl: 
are comiiií? ^ U 'i Me cu - UlFe lí ^hanging social organization. when I 

w f" B :-•«««— ™^i» 8 ly«Ubk. 

* 11-rv It you leit thc Balines- 4 to,K- 
Me«í; The límese h,vt 


, you wjuld not have [roubk- 

Kíwp ofotfi'U, "„ a < - tMll P cks ¡tc tulture. a caste system inipo^J aj1 

I “'eless Pflsom. Sotoetimes j low caste tries .<> W the bnd of aem^’ 11 
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L.a^rr appiopruie tnr .1 higher ciste. and nn íbnh, £ imagine they bavc been playing 
wich pronoum fiar thuusands of year*. 

Wifnih li i% alnmst imponible to guess a Sseedex posirion trom bis ouiward drvs> and 
Cúurdy maniicr 

^Hau- I n Bali yon have .1 regular l ucn-LTHJtiimJ form which is uscd until you ñná otLí 
th- í.iTír and st.hus ot eai h speaker, a íornl oí coiirtc-y bctwccn cqwak You use this to 
miEii ymj knmv who ihry are. You ask whcrr they sit and they tcll you.Thcn 
■•u kiiv^v htsiv t.s idcfress theni. Until yoü knmv rh.it, yon can not really t.dk with 
■han. If you ,Lre gomg in as ,in aníhropologist, you .liso learn the vocabutary ni techni- 
cal Areas rjpidly. Kimhip terms, for ilutante, you leam ahnost at once, bccause yt>u 
carnet | opérate in the sacicty withmit .1 knowledgc of tbe kinship itructure; also, it jmi 

m. iy iftTriap ihe prormun structute.Ymi may, for instante, rotor to your Tnothet-in-law 
¡n the rKird pervom as *they thrvc,* analognu* m the juyul *wc.«You may calí ,1 preg- 
iunE ívuman by j dn.il and .1 marned couplr withnui children *thry lhree.« Unless yon 
k-.im íhuSL tbings very rapidlv, you cannot ilfldcnítand what ts happcning. You have to 
tnUT thtiru- uitLTptfsnn.il MtLi.iticms for infortnáifon befare you can titiderstaiid the 

situadufi. 

i'tii v Ar ch-¡.“ \t.ige wt jff ,n P do you tunshtt'n do you try lo transíate a íolk rale vvhidi 
m Have m yom bag in iht evening? 

Uatesón: £ do. 

Miau- T hank_s, Dr. Bateiqtn! 

hrts: You ha ve no s pedal tense for expertenccs? 

M¿ad: A special tense íbr íblk tales? 
yí'Hxf.ü; Once upen .i time. 

Mea»: Yes, anee upan ¡1 time. In Samoan» for exampie, it is muí ... ¡crf wi(h the pred- 

'c.iiive stalcmtm uismcdrThb form js also us.ed tbr cuoking recipes. 

E’i.tts: I li.it would not Ih.* uteftil for pncricid purpocte»- 

k A vacíe: You. eiüphisiie in tlie beginning. as ¡uiyone who talks aboüi íinguiücies do es, 
thac <ihl j Has ro breik tbe sceieotypes óf bis own íaugu.ige - ewn oí bis wbnk l.mguage 
5 t ock. What lus never beeii dear to me is whether liiigutniics has diseovered cnoügh 
[tfrietahiatsons and principies so rfiar you are not Íeít svith the íeeüng tiiat artything 
wkitwieveT can happen. Itj appniacbing ¿ gnunitutical qutsiion about ,1 new lifiguagd 
L¿Q yon uy to ycTunctt', -Wdl, only diese few hundred thmgs can bapptn, and by sys- 
ttmnatically dáclitHonüEiilg, I will fvaá the right üíie,* or do yon llave 10 allow tor the 
pcissibihty that diere wiH be 4 spectaJ ten ve referring 10 the fuLLire actions oí mert 
eycbrnw- fiappen to be oí a certaiii color? 

MtAr>- Yuu itiU have to expect that unpfedictgiWe categories may ot:cur 
l J n rs: íi lv tixed. Ae Léase ont man in tlie culture has learned pidgni Euglish. 

Miau: Thi-s much ¡s fivcd. that as for as wc know. ail human íanguages .ir leani-shk 
^ '-uher human betngs. So íar no has íbuud a langtuige that loul JlH>f s.irntL. 
dthough dicte are bnmiages which presen! grcat dífficuhi«.Tchambuli ih ^ich .1 Jan- 
Suige. Only aboui 600 people could speak Tchambuü in 1^33, and the P^P k ^ 
■inrand did'not atiempt 10 speak it. 1 bis was a language in which the grLinnn.uica 
Utücture 1 vs.is m pmeess of | simplitU atíom Sonu- of the boys w 10 vs^nt awa\ miu 
Tchíimbuli to work relused to speak it svhen they retumed; they insisrt ( on 'I L j 1M :- 1 
¡iL’jyhboritijr Linguagv tu theit own parents, lítit I chambuli u not as o tl¿l¡ 1 ,l% 

'^i^erifan Iridian lan^nages. Hut most American Judian languagcs vstu ispM 

lid ¡rult. xvli creas in New Quine? most languagt's are easy enotigh so t iat e k ra^L 

n. ürjvc expeets to ^litaru the laiiguaíe^ around hnu to sume extent- |L .> JM,i L 
tinction betwecn ^pfiki n g* and *hcafing.*Vou diear* the languages tur are \ 
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to you fc añd m burder viilages peoplc somenmes speak two kmguages withcnu bíHWRg 
whieh one is primary. From the sraiidpoim oí othor vdbgea* this wül be a ollaer df 
whícb rliey .say ni pidgin, *they otm the ulk,* bul troni tiie standpoioi oí ihe peepk 
vvbo are horn and iivc tbere and speak both tanguagtv they are not quite d«i wJlji 
they speak. 

Ngw t l')t. Piits, to gei baek wbere we wert. You very quíckly try to gei a masstá 
material ot sornc sort. 3 5r. Uj tesón jj> ecs ic by tellirig a story and grtting ibem i¡i rel¿ ir 
baek: it is a ko posible to ^et tlieiu to sell you a story ot to gef them to dituce i 
descripción oía e]u.irrd that had just happcned í do rins very cari); ii poasiblé. bixauK 
in chis wíty I havr sonie control üf wh,ii has actual!) 1 taken place m Inmt oí my 
FoJk tales [ hate. TTiey are hkdy lo be Jillcd with archa ic tWrm. pickkd dichó not 
used in real lite . Jliey >m: not ncariy lv usetül in getting on with Hfe Fulk tale textü ;re 
tíie tradicional linguistic merhcid, but they are awtuUy poor, ,ls j basis fot fekl woá U 
is as it yon wcrc lo try to c.ilk to people entine!) m ter iris oíTTtf tóyffis W íftc Kirif M rli ' 
King James Versión ofthe liibJe. You nieve nativrs wht) h.ive Lmuil-J Eutdish iluuUfh 
tbe KJng junes Verdión ot che BtbJc Urtlra yon know the Ring james Versión typr of 
Hnglisb well F it is pretty h.nd ua understand. So I swf away Irom the atehaic and tum 
to the Jivnig stuC I tnrn ir into mee rpersou.il sturi. rapidly buiJding vocabiilary- ] karit 
about two hundreii wurds a d.iy oía language and m abone six wceks I hive a wúikahle 
vocabuJary. H.ow workable depends upon ¡he culture HciwewT + I can gtf ¿nmnd 
í 5ne rtlay know every wim\ that relates to mamare and be hclpless vvhcn it 
tu iteráis beeause the vocabulary i\ so spetialszed. Oíi the ttclter hand, it míy be J bti- 
^■u.L^e wltere di cercnitinies have about tlie same fbrm and are treaicd the sairte ^eiy ^ 
by the time one em verbal!/t; abont people eetiinjí tnarrted one «s alio abte to but) 
thein. 

biíosiN, How do yon motívate a transljiu^r to give you rhat amotmr? | 

You liave to do two tbin^.Yoti pay thein.Thís becomes a contexc ¡si svhnhit 
is eorrect for Europeans to pay nanees, He bernmes a work boy ofwcrtS-And yeu l |JV,t 
to sornebody who is interesced. Yon llave to move f'ast at all times. A Lingu^tK 
informan t h H is tq be an i rud lee cual. The inceJIcctuals seeL you out reastmably fcc. 
Tlie\- are bóred, and the chance rcally to talk eo somebíxJv is od'rmd thém prababi!-' 1l>T 
™ hrst timtr in ^eir l.vrs.Thi-y are iisudly múm who bavr nesef had a Varice k? 
talk enough, that is, interestingly ennugh. The hrM boy úr.n son se.it mi a box mjyj* r 
stt rhe-re- he may get rystless and start to HTiggle mú not stay vw lotig- By thii rime 
wh..t yon are domg ^ets muñó, .uid other people come and stand abmit and listen 
Somcbüdy dse comes imo the picture, and ñml\y you net your [inieuisbc mthinu^ 
añil he loves it. Fhe máin motivation is vircuosiry: 

^ For cxunple ¿ n Arapesh diere ate two ways ofabsorbing forera words in échn- 
guage, Oiil is by looking at m structuir ri>ughly:Yüij take che Huglish w'ofd 
for m&tanre. Itf die narive h;« heard the wonKbiiEt«n pronouitccd by an Amcri^ íE 
üku e»cs intu rhe gender that enda with , n intemicdiate -rl- The plural ^Id^ 
m-r i 'k j ° n r ^ ot ' K ' r be heard n pronoumred with au Üxibrd jclií^ 

cudin » !^ L | in '.! IJI ' [lF K 7 in ^ lU . Lt inr " jn °riicr gendt r íipprüKimating chis phora’U 
eui siv m ^ ^ aC ehc * in ^ * le hezn is noc líke anytbiug m hi^ 

lícndér"^] 1 i r L } T l3 ‘ lfL iit lllíC EÍ1 ose Words that are indeternmutí-' ’Flicrf l "’ J 

hender oh "'f ? ^ indetemiin,te sex.The wonl tbr *child- » ^ ^ 

,his cal,.* leJíiirf™??? IOr «“"MXÍ-WI-W1. J] til.- Jífire.ll *«*•» 

W. had rwi. ]¡ n V " r" 1 .. SO hirlh.You can pul .1 forcipn uned ni d'i' ccii'" ' 

inahíd^ x .’Tr W °“ «f ... a ven, M ™'“ ! ■'» 

^ Wi,nds bdoíiged in the gtnder for foreigii wo(ás t evtn ttjo^ 
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yon couid in-ikc thcm át photiem .ilk mío olhcr gcnders. Bul ou r principal Hngumic 
inrbrmam lud j íovdy fluid phonetn flcxibility* He would íb]l<w thc sound ¿round, 
wueí j round u iniu] he l nuld he íh^ sound luto che gender structurc, Both were pon- 
■:hk-. j]id ie vra wondcrlul to irgue jboui. So your linguisiic informan! is an imeltec- 
eu.lI ulm gets riiciEuted .j nd lo whom you teach (he grammar as yon Icarri it. Now 
Mmicthncs ydu have cu Evadí mote (batí :n oiber tima: you tcach such concepfcs as Chat 
mí a H-unJ.YcrtJ decide hou yon are going lo writc thc languagr. lí yon are going | to 
vviiEc it,ymi are gome: to ha^r to scc something ot thc gender that crtds in f and tbis w. 
I"is ¿n objt-L tivf proraoun: you decide whether to huidle 11 as a sufhx or a sepárale 
uonL i In. l" yon have mide up youf inind on che subjcci. you then use thc idea ot a 
wütlI. md i- neces-sjry otkuííiws and preftxes. ] lie Balínese when he wrote in his tra- 
lüdünai senpt did mu bre.ik ¡x mui veonls ai ¿II. Bllc words are convenient íor use and 
Ljvicr to thmk \ \ So. m thc cnd. if yon are using the concept oí .1 wnní. yon teach 
mu it liiignUdí 1 anínnuanf iri whal size umf* yon wauL liiin to answcr Sometí rnt.s títere 
k l wotd for mines ol thingv pldgin has the categories »big iumr t » dik-lik ñame*; 
■hg ñame* ¡5 thc clasi ñame and 4 ik tik ñame* as ihe ñame íbr a particular rypc oí 
object ivrttiin a dais. So the +big ñame* íbr bink. tur induce, is *pidgeon-« Fherc will 
■ilso lv thc ñame tbr .1 particular kind ofbird, and then you may tind acmther type oí 
"ird lünr ks Mther lik:‘ a pnlgeon but uun.nued.You ;isk "Now what ñame hk-lik ñame 
:>doiig ¡ni/ trut there won'( he a lik lik ñame; imtcad it will be describid as t <■ [lilis feí- 
■ pidgeori 1 di thc vurn 1 brother bclong,* So vüli ha ve l ategories. large ñame, snull 
naj]ic„ ajicl *something ihat i!, related to snmeibtng dial lh named* bul vve have nnt got 
1 ruinriü tur it.i Novi you somk with that hoíí í>í loose uet atid gradually tcafh your 
inínrmajit how 10 give you rapidly what you need cu crack 1 ncw senccnce or a new 
piecc of material that you have lakeu duwn. 

írLHAMí: You indieaied iliat you leamcd sume lüJHHk words iu E:he tirsc tew ^eks. 


MtAO: A gnod many of which í lorgct. 

Gerahui How many words do you find it mvessary on thc avetage to ktiovv in order 
tobreak it up?That is a ircnicn dous nutnber of particular woreb- 
Meau That is emitely 4 que^tion of the Lmguagc. 

Glraid: The nurnber you need for th c hekl 

MttÓc Mima is a knguage compleldy analytieal; there are no ñgures o* speedu no 
' esí Hender rver, just the third-pcrion pronoun, JJid very Ic'A adjectixes. Ii iw cu 
accnraic, precise Luiguage of peoplc that can cotrnt to 400-tXíO without any tnnn ot 
nfitatiun wlutsov-er and du hotuerhing wiih it in their heads, t )ne figure uE spt.tc i 
J that we coltected in mne monilu among the Mihius. Sueh a kmguagc vou t ^ r11 
Vír t>' tase and can wnrk with a v-ery símil vocabulaiy. U is artalyticák not llíVC ^ £>3 ^^f ce _ 
l hey don> have One ri-iine for the end of an objeet and uióther tía me kn t |r - 0 

■muElicr ubjeci jlh d another ñame tur thc end point K nudcfle picce n am í injo f ' 

Bahnese, on ¡ the other hand. lian praciically no abstrae! general words .1 boy js 
=ei thmí oí vlhi with a loafof bread and a kuiíe, whosc task St-is been m í-lh: 

^ lnt fadfe every night for two v^ars. and if you don t ust 1 the vei h that uteans a < a ]n 
! vcn Tt^br stices acitras the loaf t * but instead use any ofihc other ,rt Y so , -» 
íbr cut, soch as ntu ciat iu irregular! v.* »tts cut in asymmetric pic-u-s ml l w hO- * - 
ai you with absol ti Et: amazement and have no idea whatsovcr what you 1 are 
b.ilincsc is ^ bngu^gc in which yo« never Scarn to give enolígh Lomman ^or. ll ^ 
Vnu are dependenr upon building a new vocabulary tbr every evenr. si 
diere, wc fortunaedy had an infonmnt who ct>uld read and ^yiLt^ ■ * lh Ü . MU ' , , 

:| ted society. Hl- had to iake che vocabulary dtwn íbr each cvenz s st. l 
hwe nost.rcd tile vocabuLuy in time.Thc range is from a smalí vucabulary to a 
nious VDcabuhry chac requires spccial Cechniqnes for building. i. Y ou 
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complete voca bulan. fbr eaiíoe buiJdmg, you don H ( Iram chai uncí! you are tttdv w 
work t»i canoev on ihe da y you .irv ready tn uork on canora. yon út down wrtñ 
somébody and Work oui che ewh hundred wonds you nred tor canees Yon diaw Jn- 
graim, ask quesiions, u¡et your modclis wríte che woreh ckswa and then you íbiprí 
théísi .k tasr as you tan. beL.insf yon cinriot stand rhat niuch nintl&riÉlgJiddl|rt 
on u-ith the work. 

Whai [ do is to bmFd niywll -i vvrv large vorabuLiry of what ¡ thmk í wilí ncod 
whkh is riut su reñid ering lo the culture i ni Rally í [!unk E ant go ing co need urani 
that indícate *ize r fbr ins. ranee, or 1 wuur to know whether or tiot diere is iny wiy "i 
indicad ng a coto paran ve rtghc away. rhat is an important tfinra^ tu know. Et is nttn&xrj 
e o Iíihm whaf measnres there are .dttuist at once, a serie 1 *. of thmgs of chat Srort. ] ned 
to know .ill che medical teriTimology E can gct my h.imk on jc once bccausc (he lutivtís 
come in and ;sr;k for brlp. 

Kt bifí; One question, I >r, Mead: Er srrjkes me chai ihU mulnpJtcation ofrumri for che 
sime objecr, depending upon the total refationship o±’ che objeci, musí mein lUac ir 
chai objeei appear* in a myth or a Jcgend or i dream. it m j sense representa aííofslte^ 
potencia] n«ime*. Su tfi.u it you have rwo hundred ñames tor -i eanoe artJ J Bfllinestf 
dreum ribout a carine, you have a hundred or tw<i hundred siartuig puino lor hb asfl> 
ciatioTis tti ibe unit which he has visuah^ed in his dream Remévfibtf thJi oN b 
vidual image occuns in the dream. 

Miad: | camiot pt che visual image. Whcn he ce3Is me the dreaii], he has alreath' 
made a seleetion. Now granáng thac rhat is. secotiLLiry efciboraiion - | 

E J Jj Prcsgiiubly it is ¡is d we can use che woiding to uielude cande or possiHyTW - 
boar: yon niight say in a dream that you had dreatned ahout > caiioe ordrejmed ■ikaii' 
a ímail hí>at, 

Mmn: You work thmugh thesc connecnons all the time. You aie leiirríñig ihc 
gnage and the rrat oí the culture si multa neoudy (7), piir íiisunce, in Ball there - 1 
word tor wh.ic che witch does when she throw^ her hands up and back (deinurutrjí- 
uiy¡i,kaptiK vvhicli is also che ww! tora child %vho k srarded hv a fear oí fallng nr for 
v\3¡at a man does when he filis, out ot a cree - a gentilrr represcntJtive ot tejí- I"ser- 
tLmc y° u $ ct J word in the lanuuage, vmi fbllow it chrough,You dun't sisnph ^ 
wfi.n is die wotiL fbr *gnod.«You isk in pidgin and write down pgood- But then. p" 
say; >Ni>w whn is the word >good dogn or >hid .good mane »gOOd wunun,- 
l? N ' rthl * tIld cJlC11 y ( >» try it on a whoíc set ofconncctiom co see.At ftnl >tm try » 
m things together; you listen; and the rirsc time you heir that word in dic nc^ LÜ[1_ 
ncL-tioTi, you know. So you Jr e coutinuaJIy operarmg between tlic 06^» ^ 
i ñipóse out ot your need and the categones you heir out of what thev do.Thcy cando 
' 1 ex.isper.icmgly d.fbeuk things, A.S l ¡uid the mthmpolngist has no cjp il^f 

in 1 u,km S to ttjllfttpjes in poiished seientiíic spweh, But txra.donJy úiw " 
Iv^Z^TT 1 ^ '* d í ffcTem Among the lámml. í ,! mati has a quaítd ^'' ll 1u ; 
t t ' 1 h - t ' fí n ‘ ' u ' lns s,s t‘-TS son CJn do is to stand outsidc the lioitse n.nd ta^' ^ 

ot the husband and wifr, speaking üm as one. then as the otlu't - and th,s u a 

S^b r?' 11 ^ “thiopologi* tu unravd. 

u 1 irlJti , ' l1 ' 1 '* í 3 lljrrt l wjfh lns wife and the sister’s son can do tisis: 

brutliers eornT^'r ^ LS ™ vet > s P<*¿a] ^nship «laüonship to his 

bflnd and then Ít he Sfe 5^' ^ h " USC ’ ind iEam 

somutliiim Wlth . vh , l ' 11 ,Í1C «xtrtünc position» whcn he »ys that she * 

'he woiij á r,ke ÍWnf -Jíü^SSS^ ^*7* ^ d ° ;l ^" 1 ■ l,ld . llC 

to break them di / j- possesses. and Il-jvc, buc that it she dees not he b - 

Mls ls aU ^tanutized hy the sistcYi Mr> n . GradniBy, the 
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■vm Eo approach i\irh ocher; Uh ^ujrrd gcts milder. A k\v ssxluts .¡re drcjppcd; ochers 
iré imruded, and lit? ree oik lIcv thcm M the top of hi.s voke, takirtg che posilions of 
.-.ivli ! he 1 st^-e iimt' solí btvrr .i tbing like thal T it is difiieuli to rectirgriiíe in a irruí ge 
laiiguajff, Yoy dón't knnw what is happening un les* you | have IliJ the luck, beíbre 
uiu tacar nnc oí thosc spccchcs* to have liad m describid to you by .i tuitive as j posyi- 
lishrv but wiéout the kíiowled^e of ihe ptJisibiliiy.ifyop suddetily hear a man speak- 
i ivi 25 2 wonluí j.[ [tiL* tL»j> [>f Ixi■- veme utitside - ,iini it dependa upan how jillhl]i n¡a.^- 
nlanin and k-imnimty then: i-s itt the Lirguage — tt is rutber asiounding. latmul has a 
rnníaiite sis vmi get a cinc feom th.it pqrtictilar puLm- Buc diitere,tic peculiar 

rvtiíiu. of thn kind oecur simultaneo tisly vviih yoiir kaming, and ii is very much a 
quemón oí luck how [.l-i vou learn. You may be stuck ÍOr ijuiEe i long time be canse 
yon have nol gt>i the potnt. 

Riere \s just une other piunt tb.it I wjeii to make. I think it niight go with child 
lenming hite t kifrurvs ditíer cnormously m the extent to wbn. li theh members cbink 
ili v h.i■-:■ ,i Unú'viiige, .nai thirik jbout Lmguage, and theretore ihe k.irning oi the dlild 
diíTers; Chat n one of the things cha! I cxpenenccd when [ iried Learning as a child. I 
mat puhlrshed the fice th.it l m.ike che same nuseakes that chiUren do, which wjj« truc 
t che point clin I publidied ic, huí ¡ don’t thuik k would he irou oí Icamiiig a]l bu 
i taiuike tile saitie imstakes tls.it childresi do in two dílTérent woys. I may make 
kie mistakrjv ui ignoranec, of' course, thry do. Eli Arapcsli, every time chai a chikl 
•* '-in n-- ,l neis- Tumn 11 i-i .Lctjomnl in i wav th-it ^tre^ses the pender fonn^-So che chiM 
r WSut i \ tlmr-Thc word ftsr v ¡tseíf may eud in a í l wbu h would mean tfaat the 
íorrcct foms for +one v- is afut and for ütíany a» wcuaU he mitwhigi. But the adule 
wil ,nhMT hv initialiy usuig the (ortrts for *one* and for *inany* wíudi bclong to che 
miietertiHiutc pender which I diss'tissed abo ve, buc using tln- correet pl u raí form for 
tht- mnjii itsdf. So the ík^E time the rhifd heiirí the pLicitsg oí the mum, by tis pluraL 
this is done in j \vay in which the usual géfidcr Lorrespcjndence as violated. and so the 
aharactiun Ls Lonvsyed lo the child. 

S*vau i he paren! does not te^idi the gender pmperly but the chÜd knows jtiiomat- 


MtAD: No, che child says. -Wh.u is thiú* and the parent cap the wnnl tor pcncil m sts 
-uLirun,- torm but usci tirvt the word íbr >*one« which is Limited to the nondefmitive 
ECnder.Tben he ws H *Mu»teí- (many). I he nme- and the »many^ rettuín constan! m 
tbc cenclsing sitúa ñon and gis r e the child ibe specialized sia Centén t. 

W«¡i: The child ü Tiot confuseti hv this irregularity? He knows ibis h the irregular 
ity tbr tcaching wordí? 

Mmt>: The child learns the penden. The child learr* th* ■ lrt ' bodl 
Crisis and Úm mimlmt forni, which is any I kmd oí plural, snst as sve say to the t íukt 
nm is ihc singular, chis is íhe p\íxrú * But wc don't «T hts is the singular, this as the 
plural,- to the child, ¿s a rule, un til at is five or six. 

WitNER; Tliere k a very irm-restmg ibing: tbe diíferciu-e in tL-aching Indo-Eumpean 
bnguages with the gender where only in the teaching situación do yon pvt tu -irtie l’ 
10 ^ gfrai niany words, 

^■Ilmí- Vfv. but ¿jiother wm ofparallel rbing can happen. a' in M-inus. w m i js . un 
•‘“Jlylu-jl, dear language on the whole.Thcrc ¿re tlircc particlcs in M.iiiits indiciiii. s, 
direcrion, up .huí .íviiiy. düwn and toward, and ionicthing liiat t'Jn .e i 1 lnt - 

aK*alon^,i Children make terriíic ithstake* about wheiher novs I am ' L F£ 01 iirT 
thnc.Thcy di» ni* kntwv whether to say. -I g« along to WarrriM «r -I go away la u ; 
tnyself «iward Warren.t or, »WarrcTi comes towand to me.« or,» ,irmi ! -" llus -1 “ _ ' 

"Thett arr three poviihilities. Childrvii m;ikc inist.ikcs .til the lime, a» ^ 

f jnd ,iwav from tnysdf towiid war- 


ctetdy corrcL'ted, yon *ee. So I would s.iy, »I go up 
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reía.» TTiey \víhj|J -.Nh, yon gn along cu Warítn,- 1 fiev woulrfn'i give anv rostai 
u-hatsuevenThe child gci* nii.it conxctiQn/The nexr iiíy howcvtf, ¿f I am m»¿i 3 jgaiKl 
I am i n a pos ir ion lifce this, 1 rmy ^ay uimcehing involvuig directiof! ajid .niaú] I itm'hr 
L'Dfrectéd. buí i will ñor knuw whv. The cfiikfren kcirp niakm^ mís^ikcs, but fcy thí* 
tune thcy are gmwn up thev dont iilakc tht rm*Lakcv The Manus don'r kfwm dial 
rht-y use (hese words hec^uw their concepción* a re basedi upan a gcographtcaJ modd 
ch^ir ]*i not consfiuiM, that is. th.u thc vvorld i* sbjpcd lifcé .j viucef or hke j pSjitfr The 
vdJagc in which on* lívts r* íonccived qt as lyiiig along a long axil as itiíwírí aribe 
büttorn ot a pJatter. ít you are gomg ¿long the bottárn of che phntr. wu use the wri 
"iikm^.i Otheiu'isc yau use the woni\ *¿wsv from me u¡v- The re is no way Ibr a diíkl 
to ^ arn ¿bstractiotl When two pcople are goiftg togcthcr, you use ■ro^ard me 
iiowns or ^way fbnn me up,-j In this <;tóc [he child 1 * intorrett uügc js bá'aLBC (fie 
teaehiiig is arbuory. beca use the form ha* not bccil articulatcd. 

J think th.it ii abolir tmaugh* l>r MHulloch. 

McCuuxw;h: I chink dut gives sufliricnt idea. 

Wtr wer: J w v is gping m say that th.u dirtn ulry appear* m nuny burupean tangua^. 
¡Ji Spinish, tigui, fiqui f and üqua. tlu- thrtre ddFerent lonm of place. The tonfusiiofl k che 
same as that in Dr. Mead s exampíe, the ncar therv and the lar there. 

M^ad. Or you may ha ve Miear mu.» h is very eommori in | so me nf the Oceank kn- 
i^u.ige-s to spci ify, H[UMr me, tirar yrm. and near him* i ti combirudon wjtk »toinií|B 
your house* or »going to your house.< In soine langiuges threc ibrtman: aniouUrf asid 
■ t.k i.t i e. or .ir t implicii in a fottn of ir.iching ivhich actually .irrt\'rilantes che fotm^ 

f . 1 lI1í ^ ií ' i ^ s:j * js “ t ^ ers fbc aduJts rnercly inrrect, a tul ifie eorreeqon does ntíf tonram 
tne generalizaron. 

j. j ei \^l Ii.a yl sünilar uitcertainties and overbpfíing tarms, al] ot whiíh eup 

^ i. loI lkik cniutionaj con nota ti om, ai, ttír rxample. che ditirieno? hetivecti U}- 
Tcf- ribín ' 14 tn ™ t mCvM ° r 5tE>T ° r by 5í>nic íinie " thií is quite lÜr whit you yr 


>Wm>: Same of r h est - eyp T ^si iJn s w c teli rhíldren noí to ust, somí wr teil ihon ra 
. 1 t3í - E| t ay. Sometí mes. xve teJ) rhem a lorm ü »coitunon« soiiKtitMes vvt f 1 '^ 

ieni it is inLorrect: sonictimcs ^ teli them ir is b*l gnmmar Wc h* 

r „ ff " 5 " artU uIim " B lI ‘ iss P f ’sj<K>ns or formil positmn, Lind ít nlJ k« a grc« di*™ 1 " 
u L nl " JLr “ J ^ lil< 11 c3ie ch *ld Itarns the Ungiuge. A<; f¿t ,is we knw ¿t pnM'iii. 
^.Tc Se 11 Wt ' hjVt ' dliIdren 111 cuJ^res l«rn to S pe a l « «bouMl* 


- ° r ^ t,ÜS C 
niSSof "othípSÚT Wh<:n ^ " meam ‘° r * dj “ P hriSÍrl ^ Whfr ' dJn1 ^ 

t"od] diftere ncS h e tlir r k b >' chtidren. yon say it aol n» 

*!'<-* l^ge .ir about !he n ° C ***'' P artica ^ E,ut lhc ChM 

beiDgdblc lo movc MimV' * e , arJl ! 1[ vcry diíierentJy. its seoxe of facüity, íes 
language ]s Cver ' „ lJ w J I,,n Ün ^ ,13< ^ fonm. I hc fl.Jmese doo’t nsiliy tliuit tl 
Jire endless útuztiál ^ ' :onCc P [ uaJ«e %vith gre„t difficub. Hiey think *he 

.he pireni ^2 7n l ' < hM *” " bv 

oíd baby and nubes a . n . .-| K1Ut !* ,be Tfi<- motheT speala fot 2 chníe—JJiorit i 

guage shc can iise.The H]!| h' r ‘^iiks theni, atid uses the veiy ihsri.u 

f«ar ofmaltine J mistat,- \ l '* I^ 5 ? 1 hjs 3 nlíí dcl prvsented for it by somenne «Jieis 
■ he ehdd learm to talk, but ir abo Icarns this frighr, this setv 
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or p-in! vhis l 1 ie dnesTit know Mi-h1 3 the other person ts p ít'lt does not kimw wKo je is in 
rc-pect to thrni Even if ir kninvs, u im\ tuake .1 inistake, vari es trvcry part oí' 

’.peech bv caste or positiucu not onh tu mu* imd verbo bul -iho partid pies, Thh sensv ot 
pjyu.i] par-jlysis vLii vsvcv a\] their Ijí'lv Voü k-.irn En t-dk but yon learn lo fcilk with 2 
'Unse oí aiejr p.kr.LtwLs, yoü Uvirn ui E-jlk with cndles* iK wh creasen lests, and so íbrth. 

Amonp ibe Mundugumor úí New Guinea„ children, little boys oí' íhrcc, íbur» and 
toe VLMrs. are sene iway .i- hostales to ¿notlier tribe while a juint bead-bnnting party is 
bcing pknned.Thr ehild k times rhat ibe people among \vhom he is a boscaje will later 
be hu encunes agam. and ssnt nf lux (,«&.* o lü team ihe langimge and learn the roads- 
lf he Wns the languagc^ later on ihis brtowledge wilJ be very vnluable. Hete tbe tune 
■ ■r unce j'i cnrircly bastí le. and lítele childicn mjutter the tone of voice of thcír Iwt. 
WrCtLmcH U diere any difTeTem e hetw t eti the Enmustie strueture in thosc lm- 
piages which are tjught and ihose where tito ehild just picks it up lis best be canf 
Miau: Noe th-u i kntrw nf. We duti’t have the dcuils oí'the leamíng of American 
ítiitidJi langa iges. We tuve not enough uuteria] on the kaming ot these languages to 
kr. .0. 1 < 1 wli.fc? extern che children learn m lumps where the adnlts virtually never ana¬ 
fre jeiJ dmplv dea! ut w lióle pretil t ¡itive suitemcntü. I h-it is somctliinj^ which con Id 
he ^Eudied. lí oughi eo be very vahubkv 

Me Cumjí.u May I ask onr mure L|uestion? 1 he re í< distiniítióbable in oyr civiliza 
cel^ei .1 prattlntp ainojsy chitdren x%h<> Linnot toriDi wcvrds sitfheiently to npeik. 1 he 
^vbo!c: ’.peech is opposed to the leamittg of particulaj' vvord^ r 

Mi au 1 would say there sre iwsi elementar individual diflerences in children - Lítid 
sflme children \vil 3 prattlc under any eirciimsiaiiceí and the 111 antier in vvhich the 
■■'Míen. .LttcmpEi to pin yon douii l’he Xfonu* teach 1 m^n.ige in the sen se oí ge t ring 
die ii.ii 1 íes ní thmgs jtid geEimg tbem verv e-irly. OJdcr ehildnen teaeh yoianger chd- 
Jren di the tune.The minute the child can form words .11 .til, nubody is intenrited in 
Iíjs making m imii.ition of .1 specch in nonsense syllahles. Fhey want him to be able to 
taík lfc[ ]J to talk -l^ . utael-Iv í'iie euliure can inhibir prattliiig by pattcrnmg ihc Uiiguage 
[LMihLnp.tspeeially if older Lltüdren teach younger ehildren. Manas ebddren mt by the 
hnur luakiug other ebildixii etiunt, making other ehildren ñame their tu^erx md iogs k 
pring nvw and over the ampies! form ofleaming- 1 ÍW has a wry inhibiting eí ^ rt 
the pnttkr. In a socicty where nobody is very mueb intcmtcd in what the ehild is 
Joiiig and dues not cate awfuUy when thcy learn, the praiüer ha.s a little more ítee 

ran ^ 

TrumiR; IVauling and habbling an- not the sanie Yon do not | kmov how to deter 
nfiiiu; ivhidi is prjttlnsg and whieh babbling? 

M á. l : i 1 i h ;h : A Fourth oí J ni y ¿ddress. 

Ti-uhfn: Which comes later: 

McCux.líx:h: Which comes a Sittk later. 

Y uní i>: The kjtsiJs we invent in sixes and s^vens, special prívate w r or]ds. 


WiiiNi R: Tbey cannot speak ai ¡til. 

Si«oud: My «m-year-flW .imghter, with a very apP Kci*(iw_íiiJdica«. debver an 
hhuoii wliich consi'it.í í>T the syllahlc bui 1 ’-TOuld 1101 tor .1 nniniem a ?' 17 ' 1 
líintesE guess w r hat it is about. 

McCuludch: Thai ü what I ws reterring tü.Tliat is the rea] pr¿iticr- 

ItuBtn: 1 we. , . 

Prm; ActuaDy yau Jo Lave to make the aístmiption at the wry bcginmng ihat «ere 

*ilJ be od the whok.md whh reservad<itis in differeni *en«nc« abou smal] comrnon 

iiiovable objeets, 5. Ciiinmon sequenee oí the elementa i]i^ie yoii c.m wo atk 

AUao; Yetij do not llave to make the assomption fhat peopli w 


n«i 


nei] 






2ti 


craERNETtcs im 


luis, IJ yon iikfii ínr a coUeetiun ut wmcnctí, •! tet j dng; yon set j ^1 ntdso 
011. 4 ík{ wruce them jIJ dmvn, diere uould be jKuJuteJy nodimg in comrofui wniidií 
Kqueiu'tfü ¡n phonemrs; yon tvuuld be abwiJutdy ai a Iob, 

Mead. You might get j good many «menees whieh from otirpoiot of'.’tcw Mjgbrío 
liaw common isolatahle elements, but thcv do not. 

I ti ts. Suppoié yon dístinguidicd ten vaneties oftfogs but neverttnnbin«! thnn, p» 
vu.Mjld tind ten cliisse* bttt it wrniid be a sittall íinjtf nuriiber 

MnAr>: lt vv j l] bí f««á te, we asume sysKmatieaDy. So you can practice.YoLi findirara- 
nuin rurnc fiar ,1 dog or the ñame tbr a bitríi. the ñame lor a yotmg dop.an oíd dcg.j 
1 oy uithoLLi tceth. You wuuld assume ,11 every poim tiiar it is crachbk. ttat itiu 
" 1 e , JI Js l^ww^ble |t you hjve a Urge enough amount of rrcoríkd matcrul w 
i mss-Linnpare, plus a liviug peisotl, as of conrw dlis sort o f method nsfuim, vmi r» 
crack it. 


[ÍS2] 


u Ntw I he thing dial scenis tu me apparent h that the languagcs whkh bdongw 
ii pm essinm and the tntdes will show aii Mtraofdiiury sporifirity oí*vemitis ssíicíi 
in 11 ot e.irntd by chiJdnen but learned by adules. í jm tJÍtnkm¡' of the cild-tishiened 
antiniL variecies ot the Eunipean Innguigrs wherv evcrvthing otl shipboani li* 1 
ñame but where the Word -tope. « onJy u«d, j I beljeve, for (he buffet rape ot 
sotncthing ot that sort. 

McCulluch- Táller tope, 

WiiiNt-fti You ha ve t^ |( 

Uateson: That mean* attached mpe, 

Mi t,tJiux:H; Kope on sliipboaixi onJy refcn to (he táller tope 
. Nfi!tr r ,t ro f >í vv,th whidl you k-t .1 bueket down. 

Itufijíit: That «aliñe 

Wj i- NtE; 1 ’hai is ü |i ne : 


jihíjud: 


jiL-ir tt- ^"r L ° 111 ^ Iotv-lt ¡r ovt-r rlu údt r is that jbuut somií ^™ 3 

üxvtú'z bitf,h¡lT m0dern A T eHcan NiV y h -" J í«rific hjngow. I jseí 
(] ]jtn ]j^ e I s | la p ' l 3tl ^ nc ^ Í,U Í li Í£K>ks much moni likc an electrones &ctor 

vvurds tbr stiecil'i- '’° S lh,crL '' tln Jn L1 'c wheit you ha ve the extraunlitury varictv :• 

langüage oidy wlXn ? m . rtílJng hkt: what y° ü ,iaid ¿híMl th< * Iblinese. ThJS 1 

M™>: You V " duIts hut ;,rc luavdy ntprimanded 

hite uuf adojesee.iHamVn “ wfaict every temí u highly spefLib^ 

foigütten, i diint t\\‘ i iS ^kcí anr Jie^vilv penalizad, j¡nd brer tbe -i-ocjbalajy 

guages wliich carrv Wh 'i '* qu ^“ ün ol bnguage brrt wf che specialiad b 1 
aspetr ofa culiun- W]v t ™ tLr ^ nk í UtS an d the eth m of the parncubf snbjíct 
filtre clemente wr ¿r ^ ^ ^ tCh vv ^^ n vvr le.-ttn j J.mgu^ge to ííahtc n¡L 

di>íJ therefon: we don't T L ^ ül:j!r ^ C:ir|r| spcci^l Ví>cabularies cncJif^ í 

municatlon wxthin thv ^ ny e]i:lí cuts onesefíoffinJni tí5Jl1 

E ro ti tliat che íanetiatt- l^ iV ' ^ V *™' |s¡ considerabJe rescfiction oh rhc^Lg^ 1 ^ 

MrCui Lfím Ali are U P 1 ^ -jN Jfilmes ofobjrcís in 4 seos?. 

^ : Crr“' dlWnh "^ 

expp-ss the Iioticucj. of [>hvv] t Él Jt k' rC ^ ln iunc ^ Qns oí space. As a matter oí í'aa, : - 
Mj^o; Wt- had a territi- ° m phymcs is practica.lly iniposHiblr?- 

c.kiiK-r T ii about whether it wa^!¡ ,IIUÍl wit ^ ^ a linesc intbrniant on che *Tord wt ' c>l1 ' 

^tistract or concrcti?. 


laii- 






Ll MCj UISTIC ABSTRACTtONS 


lev 


Plrnsi Hiere as itways the assuniption that diere exista a di t.w of thing* which are 
mvariant ítdhi senteracc to scnteiice, which are j sanies oí dritt.es cunstructcd in sonie 
wjy, physkal objeos. peoplc r and so furth. 

Lecks.ideh: k would jppcar that ihe iiivamnt ss dosely reUted | to perceptible con- 

mney, 

hm; There is a very simple way in which yon can imagine any language based upon 
mordmatcs and pro pe ni es of coordínales of. say. visual spáce, 

Llí K LlDtR : This is iti excrllent exampk, It coulct happcn lo^ieaUy but docs not hap- 
pen luturally, aaid the reason is, as I say, that all human beings llave in ccmimon a brain 
[hit works 111 a particular way. 

Wmsnt: In modern pbyttcl thc tioun *cthcr" has heen repljeed by the verb modu¬ 
lase.* 


Pitts: As a matter of fací, it would be very diffieule lo express in ternis oí pb>Kscs a 
stíLitmenl invoLving persons acting on objec«s t such as, a man kicking a dog, ot some- 
ching oíthat son. 

M ELi.ru Hiero n no kncftvn laugiiagc thíl dees not contal n that oidor uí siaremcnl-, no 
kntsíwn narural bnguayre, 

Pltts, The nouon of a person acting uputi an object, Wdl r I ani sUfo días h not tbe 
notion of a persona] action. 

Miad; k oecurs in all (anguages. 

E fc rTTs: As souicthing that a man docs? 

Miad: rhc general prcdkuve statement in which you ha ve a subjcct* an ¡u tioiu ,md 
spccifk LÍicumstaiues which may i ¡idude an ohjcci — oecurs in all known langnages. 
E'hts: Certa in Triadnos are not universal To be able to say that so-and-so acts in a 
. emití way on «omething else, where the forin oí aciing ot the two parnés are eriLitios 
nt j i iy kind that you like r is apparondy al way s eme in all natural Imguage>. 

Míad: It seonis to bo truc in the real world- 

ft i re h h diftkuli lo nay. Suppose yon have a movie film; you doii L know ii any per- 
’.un iTivolved in the object has any idea, serien oí sliapes, rar not,You h™ L h^ >h.fc]XH 
rii.we.You dnn't kuowWlu thcr any aedon is involved. Yau sec wlut I meanr You Ilmvc 
i-ídored sftipes on the see diat the colora, the shapes ehangec .You can uti.íg- 

me .i!l jmochae in vanou\ ways.You don'l know whether any acrion is mvo \e . 
Mead: ¥uu tan say that too.You jmt said it-This dix^ not altet the fact that alt lan- 
do dfial with predienve statcments. 


kíTiv Thít is 2 very difhculc conccpt- 

Mead: Arbitrary . 

Pirta Suppose tou have thrce patehes of amoeboid color on a movie film m a 
' *a thcy dunged ¡Aúpa and relativa positions, possiblv their coi™, m a 
more ot le» jKutniv son ot way, but more or le» continua!iy. 7 k*n say it alt thret of 
rhím wttí circuÍJt and one bounced htjm ¡>ne to rlif other, yon I w.'ii i vi\ an i 
had takai place, or that ore h;.d pushed rite seo.nd uwird the tfnid. Ir rhey w.erc all 
■ímuelitíid, vou wiiulcl not say that actioii had taker piacer 
Wttt^Eí: The ilnert pe.vcprtnn ofcartol idatiom bv mean* ofrtioving W 
^ bar has been scinhed by Michotte in hi^ work, «La Percepción 11 tauí 1 1 " 


P ■■ Ychatigiquts, Vi, 1 .ouv.ii 11 {V Mfi). 

I h n xs: TTaat seems to be a fúndame tita l potion* 

Wtamii: In h.s cct-u P Mtchottc had. for múrice, ,>rese.itcd rwo b “J^ OB l“ ¿J* 
. .ll __ Tj.ii i —LítJJ 1 Bill 2 itiay move away &um 3. i S] ( m 
the P^epdon of U til I arting Oía haH 2 , vhicU ts 


pie vi usa] presen Ustión gives rist B to ! 
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L m immrdiatc .ind iinverbaiized percepción ol causahry Michotte 3 n¿ alvo -iiudicd tbe 
threshnld oí'suLh j cjusility perceptioníit rhc ramritícm is (ími skm-, tuch Jt»n p ñor 
pcrccivcd. J ihink Mh'Iíofu' mates the vurenjeni dut the experience oí «usa! irla- 
tionships is not just j probíem ai verbal rom eptu alizition but ucetm un .i nmli nmw 
fundamental leve! - .1 prítnary pttctpü on, 

Pins; Fundamental ideas which are apparently common to ail Eznguages witbout 

being neccmry m any sense. 

I Jai F: kc >n : 3 Ehink it k necevsary la say th.ar Vt'cll, íbr example, A\ prapLv ^ iar js i 
know, liave the noción oí a pcrson {which is not, on the whohv ¿ jíardcg-potM 
no don) chut iv probably nscd fnr a very great dea] of ditlfrenuanon o¡ uh¿t?£G. thc 
lumon of actionp and so fbrthYou ve-ite Iraní tbat leve! rather than íroui whatulagi- 
cally nccessiry jn an abstraer way. 

Pji i v: II ih not a question nf wb.ii yon start from but of whal is absulutelv accésit} 
We are not concerned with what you suirt l'mrn ni une sane of huilding out bur witb 
whát we musí Js-tVq- when we htmh í, >ur convtrucrion. 

Batesow: rbosc are iwo difíbrent questiom, 

Pitts: We can general Ey derive <me Irom the uther. uiaking one more fundaitlíiiEaF&r 
che nther more hmdamerii.il, bul ibe nn partí nt ching is that w tuve to etid up wWi 
[whdt| is our mínimum vearr. 

iMltsoN: 3 base cw-n quretions bccanxe conhrírd. 

Pms: 3 im su re we shauld keep rhcfn separare. 

Mi CutU3c.ii: l thitik wc ought to searr wirJi thc next preveti radon, É' rhere anydwní 
[fíat Fias emppcd up in the c.irlier period th.it we should gef ouc oí thc wav betón: 
&tart? 


|iñSj 


F EIAnk. L.icklider and Shan ruin yesterdav y a ve lis so me vc;r\ vigjúficanT aspeets ot thc 
symbol¡c prxH evs - we didn’r rccogni^c it av mu b - whetein thc individual invests 
Symbol h with ccrtain meanmgs and respond* to them av syrnbols wirh mwnmgs | ht 
piitv Hito them Uiith papers, to my mtinl, signiñcanrlv show che way in wfcch ^ 
™¡f £ ' J ^ be with (he individual stUl responding appropdatelyTh.n ü 

nalJy the symbalk pnxrss, which is a circular piocevC as in all Jcarniilg titptiw* 
ve he re we put ¡ueanings in the sicuation and iben revtnind to what we have scledteh' 
peiLLived. Syi]ilH>|v then cari hccomc pmgrcssiveíy actenuated. 

Uaitvun: To i3Iustratc; when thc whitc man carne to tb.v L W ntr>> thc lndüns. ifl 
ontr in ni.ike w.n on hini,sceing he h.ij veript, imvntcd a ti idecgraphk'scfipt-^ ^ 
í] " rr y lf> ton V years, startiiig with bcautifiil drawtngs, say, ^ 1 
T1 U1[ ' L y 1 ;^- ^ *‘ U St:r 'P c ^"*01 Jcgcnerntcd to twu lines raj)i«en[iii|í * 
pi.jiii, r .iir that tiio nrcipuTTt of mnimumc.itioji ltirns the codlfi‘ ,at “ íl 
IJI : vh, ‘ h rhe ™<»**&* ^ being sentr , t becomcs possi We to mm what tffOfi 
l ° ** a Tftíundlnc y ' much sünpler mes S;t gc Corm. 

2?SLT£! " m alphttbets and other scriptt. AJthough de < * 

hi ^ !vDh ^ T'T C ° m thin ^ m Lllls Wn, the brst cumple i* the 
SiS í mtlC :,Qd the .^motic script ft-prcseiit suc,e*i« stag» thai o* 

contiu -nt ■ L ' t S CniLrad “i l,í the script tmcil wc have MMiiethnif jppn>sanw n,, í 
^ WT,t.ng r thc UTIting Of thc ic; ( s, wurt,. 

an jduk fiilly ”!!; "Vf tí,I ? R ? h;lt covered, in lubstlnce, was thc itiantief in ^ hl ’ h 
langtuigc. ' t 1 P Ll ' ^ 1[ h the hight st Icvel of ibitraction, nianagrt to ]eam a n tL " 

¿ppTo^h, Wfluti! b^i[, J>!wcr f t^ ,lat ** ShOUl<3 flCar ne,<C ’ 1 lhmL iS ‘ ht ‘ 
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I kuvL been issigned lo the task oí dheussing the pmbfcm ofontugcnctic dcvcloprnertt 
ofbn^ujije, .ls wl'L l ,ls iís hrt.%ikdó\vn in psychopathiílo^i jl stares such as schizophre- 
m.L. As in ihc Inter I am nní experí enough to ehscn-ss it further iban it pertaim co 
j.:ltl: ¡i. problema; and is xo the formen I ühaU liinit mysdf esí discussing developinenta! 
problcms ofsemántica within thc framework oían expenmem 1 have cmiducted wich 
4 gioijp ofchildren. 

Mosl oí >e>u jtv jucasLonLed to analyring tanguage in tenns of normal aduit lan 
gnj,|if. tu uiv ditciiwuin. hüwever, I ^hall u^‘ as a scarting poiní certain characteristus 
üe n^nnormaj vcrbáhred thmkmg. chal ot schizophjcnie*. which was ongtndlv 
dncrobed fry Domarus (I) and mher reccntly refomiidated by Aricri f3). Ib show the 
cvM-msal dilíeren l.l- in tfmiking bctwcen thc normal and 5 dií?-ophrsnic, Arieii poim* to 
syíLi^tic [hmijjii itructurc» for inmmee, presruted in thc mtfdur btirirum: A]] mín are 
mortal; SoctaK» H a man ; Sócrates ¿s mortal. In other wtmlv dic rcasonrog presentad 
by rhiii hvIlLi^ísm ís in rerms ofidentifying thc subjeet, Socmie^ with the objete, tnen, 
wd drawmg conclusión* from chis idámmy.This i* the type of reasoning which charac- 
irnzes nomiaí lógica! tlimight. Ancti defines il as thc principie of identical subjeets, In 
LonEradislinction to chis principie he speab¡ about thc frpalenlogicaU principie of pi ini- 
icivt, íchiioptiriEiü [bmking. ►Whereas íhc normal person acccpts jdentity otüy upoti 
íhc basii of idcmiL.il vübjectN, thc palrokigician aecepte identity based on idcntteal 
prtdn ¿tci.^ Suppcvse chai íhc ibUowing information is givert to a schízophtLnicicertam 
Induras ¿re swtft; ivrt.nu ^ are üwiít From this íhc .chhophrcnic may ennelude thac 
Entliam iirs, 1, «ítags This cmidusion, which ta a normal persea appears *i^ a tí lisiou. is 
reached bit of the idcntity of the piedieato in the ivvo premhes. This es a vtry 
iatéfatmg ai^iíysis; but 1 axil doubtfill whether the imerprctation giwn hete, chat u, 
tbr interpretation in te mis esí predicative thlnlung, is fin.d- 

!t seinns to me Üiat ihe analyiis tan be carrted st scep fürthcr Aricti s uatemenis H ^ í11 
to Iitiplv chac líigÍL is entirely tndependent o! laoguage. l^ctüit t rawing -Luy tíí3 ‘ lL ^ 
Mera, howcvcr, as to what consfittiics s^hizophrcnic thonghr, w't brst .-\\e k ni 1 
mío che* naftire of the bnguage used, ihe chámeter ot svords an t eir ineanmp 
have now enntigh evidence that (he coiínotacions of words as t e uop lEtJiu ^ 
them aití nuich W »lexic.ihzcd H “ much inore *holnpht>stic.* as. t e ctm -■ • ^. 
holopiinstit expresson ií undeotood the fací chac words c.irry [1 ' Ldlim ^- IC ^ 
fbe cofwcntional connoiacion- chey have an associative fririgc, su w [ l 0 i c 

■^dequatdy what thc meaning of a single word may be. ünc Eiiig t ave . _ . 

^menec m even a paiagraph. CoEiung back to the exampk ot too 

called -predicativa iden” the qucscion arises whethet or m>t 
mu* l temas of thai of che normal adub »th« than that oí 

Whetherit is adequate io talk about subjccc and predícate as i a st.n . e- ^ ^ 

■iblt- intu grammitically dhtinctive fijtictiomng words. t woü l r.n era ^ ] m $uKXic 
nphiasnf granunar does not nece^arily clisdnguish bctween a wor . ^ ' w - t - r H 

sontext in which it scands, t :onscqüently in the preinise,^ ^ ri ^ 1E ' " ^ 

in itseif c:in-¡e% che coimotation oí che wbole st-EKUK t., t ^ ^ ^ ^ vl f t¡H , t ¡ s 

tied wsth suglike; and coming back co thc premise, * .eriain i c 

r^jdily cont'eived as *t'ertain [ntlijns are staglikc-' 


[IB»| 
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We can pro ha M y ntatc with Aneii [luí ihe typc ni logics peeseoted by hil idiizü- 
pfiromt-í is a lógíc which is primilivc with respet e ro (he tügtes in thc seiuf offYllogfr 
fie thinknití_ J iui woüld mean thar in thc dcvdopnifEit of l hiJdHke riraügh* m r 
should mecí similar forttis nt ihinking. Si ti ce wr mcniiuncd that at thc hask af ibis 
type ^chizophrcnie Ehinking is prubably a primordial u-Ltrd Ipcmatton whirh ^ 
h.ivc termed haJüphrasis, eme vcoiild evpet r ro rrrnl diese primordial thought proccsn 
direecjy rciütoJ to ihc drvclopnjeilí of woid mcafurip m ihc chtld. fintead oíjwshb- 
íti£ to you a survry oi thi.s actual dcvuloprnent* \ otFer rc^ülts oí a test that by natura 
shuuJd Elmm' li^ht mi thc dcvdopuitrm ofvvord mcMEimg.The fot conststed oí a pur- 
sctiutfon ot twelvc sets of s¡.\ scntcncvs cach. The childs task wa$ to ímdl thc meami^ 
' >t ;in artificial wijrí which appcareii tri che sis difieren c verbal codtrxiís: for cxaniplí 1 - 
ilic artificial word ira thc ürsi set w.is >corplum k « for whtch thc corred triEtsJation 
[la^i vrould be >«kk< Or -piecc üf wood^ Chis is thr test (4): ¡ 


II 


ni 


IV 


v. 


j ; i j a i i ti 1 

LWjTJ^Jíír 

]. A corpimn may be used íur support 
*■ í [ürpluma may be usfíi tu l'Ícwí 1 l>¡} jlii opcu plj^t- 

3. A cOTphmi may be long or short, íhidi or thin. stroiig w nwak. 

4. A wrt corplum dues nOE burn 

3. Vüii can malee a corplum smooth with sandpaper, 

^ h? pwntet used a corpíutri to im\ h» pjjrrfc 

kudfffy 

I rfyou L-jr well .uní slecp -welí, you Wil] hiulray, 

-■ Mrsi S[Illít l wantrd [u hudray her ¡lirnify 
-V Jane h;«l to hudray che eloth Mi tfiat dif dre» wnuid fir Marv. 

4. You hudrjiy whit you kuow hy rvjtüng and studymg. 
t,u[í ray thc uiimht , of thiJdrci] II, thc dais, thcw mu» bt coough i hiin. 

IJVl l ' rlt,u í l1 s f4«f "i *hc bookeuc to hudfjy your líbrary 

1. You (-¡uiY t,l| anythmy witís a Contjviih 

7 «i* of ^ conemth, thc largn ñ gen. 

X lirh.rc thc htu.SC IX firthhed, thc wtlli mUSt hjVr contsivishcs 

_■ Yo « t.imiot Fcd or toiíth a contivilh. 

5- A bou le fije nniy onc Contavish, 
f> - J° hn fdl ,n to ■* coiitavixii II, thc mad. 

jPrí>í£7fJíi 

i. lo pttjtcriiii j job,yon must havt paiicnce. 

V , d J pb ■' h " lrd - Hjrr > d™ nm piotettu ir 

4 hlí cmn t J ° hl1 h t‘ r h,nl H,s homcwork 

;■ n ,rjrrr; wrma rmNi,Mi ^ «« 0 ^^» 

A Tk hK wheu i, ,S or.lv halt done. 

M h t ” uia 111,1 bet-.use lih. brush brote. 

2 üanar "°í"® when ^» 4 ., «hde r . 

Z:til, "Ti r“¿ n 7 doins í"« vean, tu tío. 

títere are ashder. ' s 'i»Jth, »¡ dón't thiiíJt wt should start wirh this svork he.'" 11 '' 

5 B^7 , ^ lear Ííthe '" a rcno ai hde í , 

i írtsts £L“£ í' “ "■ «■•' ■“< »f. fe. »M«. 

VI. soldar 1 k ' ,lcít: an ashder in The futh 

2- Wheu'wr wre drhti*' 111 * h / fhf ‘* ^ ale "•<' wWcvc. 

¡ !tnied to subleve ' ' U el<n ' n >í’ Wc ‘ d.d not fecl safe be cause rhiriys un thc n1 -"- 

1 n ' " ld " >” —» m «ai b~i„ „ „id™. 







ON THf ÜÉVtLqPMtN’f OFWOREJ ^EANIhCS 


Ifll 


MíhC pioplc í v J hl^wsiTls nü pbnt berrrr ili.in ,¡ plañí th.it is sol deve, 

3 t l ymng ihr Jfr*t on dir íunm lawn mide the t-olor of the cfcoth solckvc. 

1 ■ Betause lhe wbÉhidd i™ ítotch., thing£ laoked soldívc. . 

VÍL 

1. Wc . 1 11 admíre pctrpk who havr mud) udcuy. 

2. Hivt vAifcoy whrtl yOo ttari to do a hird job. 

3 Wheti vtnj havc done sometbin^ and ysu ate not atraid t« ttd] tbr trmh, yon 

Jmx «ctoy; 

4 jH íMsn wtiü vaves a baby Inom dfOWIlíng has murh sackuy. 

3. Sdlicn mmt Juvr uckoy whctl they Jff on che baítleíield. 
fi. Vlsll nced w kov to hjílú with a boy blg|*er í hm you . 

VIH. jpnptftig 

t. sometime? prignatus dieir parent*. 

2 Mary did tnu kmiw thil [arte vaei eo pripuEU&i 

3. Muthcr •sjid, ►fimmy yoíi di unid lie ver primal!» your owtt tllOihír.i 
4 Yon nuv priputus iomcoric bul yon w¡U not get away svuh it nficn. 

E¡ A gond siiari who lelL*. the mith will rcVtl pngnitus you, 

1 Síllnb prignatm somebody he m-ikes *üFC tbey don t fmd out. 

IX, hwdfjrJt 

1. Prople with bord]ck& jíü often unhappy 

2. A pmon wHd hs^ many bondiclbi ii ñor weíl Likcd- 

V The pían tu bnild a hoilTC a bordíck becauw h cosí ton nuitlis. 

4 Et tiple tdk abcjLH the bofdícb of Otber* and don Y liko to taJk abmit their flwn- 

5 A pe™ bal nuny hordiíks beejuse he docm^c listen to wise men 

'■ Yütir work will not have ,i bordit'k it yon are snsji E and work liard. 

X 


I M rhe «. hildren will ]idbt-í at Msry'^ pa» ty 
Z The polu c did noi jISítw che pcople io hdbt-r on ihe ^rreet. 

' l'hc jitopU- lufbfrcJ jhuul llu- .r^-a. r wlicn Iil- Hnh.hit.-d hit wlk. 

4 P.;cipIr liiíbL-r t|uukly wlwn tlien: IPn accident. 
á The morí Horren you tádbrr. tht- tn w v.,u will havr. 
íi Jjmmv Ikfliernl siatiipi From all ¿ountrifi. 

X í. jiHtíkiw 

I Yüu ihónld try to ptve potkon EO othfí pcopltr 

2. IFvtiu lÉUeve ira poskofi, ynu ace j gpod -persun. 

3. The thLliImi wiJi likc that t^dier hecwae fre brLiewS m poskon. 

4 iVople Will álwjy* U alTaid when ihcrv ÍS no poskoil. _ 

5. Sonic bád people do nm likc pcwkon because rbey don i vx.íhl tü e P 
Ei Thcn. 1 b no fwkon whtn a chic! iü ntu punished. 

Xll. r-irrrdry 

I Ootrsvv ^mnL'i iinu’s keejw fiom boa i s^; Liuhappy 

2. IfyeHj nntr.iVL- .i gtsod ñwrk, yüü niu^t ^so work \or H ■ 

3. Wc nnEravc ^uod lhlri^> to happdi to us. 

i It ¡x -nlly lo ontrave eIiíii^ diaT ¿re not piwsibíc. 

5- johlliív untraved ihat M,iry would like hun. , nioEJu-r 

ft. kíodm, It, what tbc d„«or «iJ, th f children c^old roí on.f.ve rh,< che- 

wou]d get woU. , 

1 ho thildten uking tbc ct-M wcií benvecn cigbt JIItj T-The^forms -m over 

ün(4ulf >r. ir,. The way the child. jpiiing ,me r™texi t¡> i e procesé 

meaiung rt veals | pTtH t-vtts which in manv w.iyt h".tm ' 1 j, c „¡ju 

*1. i„ ti L-bUdhocrf-llodcr 

to build np ward meanin^i in vafying comcxts L _ m 

^oineihiíig | shall discuss a lictle later 

punicubriy bv thc youngtr ddldren, app«ar to be more ■ ur ~ — - ^ ■ . ind Hie 

maiiy the child dot s not i&tmga.^h bctwtu n the nicaninfc o 


intr coilICXlS 

. 1S the fact dut thc won\ meanm^ conceived 
less holophrütic:, ihíit is, m 


[i»] 


Ii9i] 





craEftMFTics ttsá 




[lili 


a hoJophrüüL: meantns: 
H L f frotti íhrs esirnpíu thal m orárf fc 


rmauin^ n| thc seniímre Though ¿n ocher rao lile ehild niav dsdflpmh btmea ds 
woni and che setene*, the ehild m.iy Mili conrcive nfthr wnrd j* cnoUBUfa**. 
mi; w lifch is so bniad thji in iduli bngnage onc wnuJd hiive to us* a whofc phraí or 
-i whoJc paraguph to definí tltar word adequjtely, We nuy tura Ibra moment b¡d a, 
lJle early devdopment of spccdi m che ehild. Hete we hnd. and din ha fon sed 
m-tT and over sgain. íliaé the firsí mcanmgfu! utlrranee* 4ir cstremrfy áffiílJt w 
dcst rjbc in tírrms_of omr graiiumr. thit iv, w cmiihh smic the gntmtudc^ ñamar ot 
i 11 Ti r > [ i u. i riL^ii I sound pj cicnu 113 tcrnu o I adui ir langUdge stnactuie. P^-L hoEcjgisG 

" \ L \ muK3 ” r1 ^ SIJL Í1 ‘«rly words* arr not rralfy wordj huí i t prett r fl t scrttmcfl, 
Jltl ' 1 * v 5 irm ' AVOr ^ centellees,* I don> ihtnk rhii an jdceiute temí. I preterir? 
unt t e ítrj]j olopbr.isi^* U j fhdd saya* ibr imtxncc, »ctwir,* and mean* by that, d 
U¿mi [ iS ^ F HI[ L ^ 3 die i hair,- ¡ síiomLí cj]J diis a boíóphmsdc spetch íbnm tbf ii, j 
proin üf m om iit wiuch, Juter on, tnie worch atad true stnienrr* emerge. 

i_ . f íve }° u VT } C example lo show that therc i* an intímate rebbnnship bet^^en 

u r - 1 -e uj riicur oí uniiis as gmmrmncal Ltriits and true sentrnce fomutioit I am 
\ j? 11 ^ ° IK 5Ft 13r C 3 CÍUÍ 1 P^ eH presented by the French pcycboUsgíst Guillaumt A 
unid two years «Id nnd^umU the comitiand. - Brusli imnu-'fí use j brwh wihuú 

„ T ? er) ¿ ? e fíií command, -Brusb papa * However, the 

w ?' í '\ DOt *« ra»n „ th,. hatír 

signi(yin gr »Pu E rhe hac on the head,. We 

eorinnr^T U * irt * L ’ u ^ alc intí> wordv the woni Il.ls ro have some dreumscribííl 

. r t , ’\ ,K ' Í1 í 1 TLaícei . lt posible to wlare 11 to orher such unus.Thí M'eJopmfiii 
it n this nt h| J * S ''t l f lta Un ’ ti * s Jn ''^Portan! pnofatem ofspeedi deveJoprnent,^ 
r , Í u ^ 3re T^tu daHy «udyíng in our Jl 

jhonnd \vir|i' ll |i i " 1 i >lJr [L "' f ' rllCn ’ vvc fmc * [lwt lh< " respomej üf the youngít ohalji»i> 

catrcci trarml I ^ lordicfcs ot othen. and don + t like to taJk about thcar own-*The 
means hete t h. t ™ ' J bor J ft * WOl|íd ^ -*áulls.. < >re ehild itspondi. -Well, -borfift 

k ~ U r l ° thcn di > nt ^ jhout ihernse^The áM 
We eaci tent m,e 1 ° fbe artificial w»d ,is bt L ing nienriejil wich the íaU*®* 

ruto ientence 1 *^ lll " n mx-hij; hoiv the ehild fies the tncjnmjí oí iboniia- 

of ebordide* lato th ; ,^n f "neJ“n tí" Si ^ lmhjí,py ' The ^ ñti 

don H t taü a hn L1 r tU i \ 1 rht; ^°^ nv,n ^ w -‘>v *Penple talk aboni ath&i 

tit:* the ehild ha, *1^ " tU '" UJflh ‘PPV " 1 To che qu«tion, -Hov, ti» 

50 she will get tTjjd ;it C:Z tú , í I V jdy hears ' h,lt 3IívtheT hd y is jhoiI[ h , fr ' 

™niplt Chai the ehild w;n idenoK ^ T” ^ ^ l,[lhj PI'> " Vl1 ^ '’ 111 inrír fc ™ *“ 
wa.v pj^ny definiic .\bom ir C ' ín£ l ^ e mWnm g oí *bnnJicb with scnEence 2 and 

‘Vttes a lack of djfthrelür 1 !"!,!^' ti,IS " t ’ üt ofic t[,rn ' J of eon«ptcali*adon whieh 
holophiastic emüent n m ,i lfUecn Wljrd ,|ll d sentence meaning. Whit í Ju.w ealíed 
sententtd -<riirrtHj n di n& ; tiur rk^l lmUlnt:í: ‘ Here ¿ ’rvord o tied up so tíosely ss'ith ir' 
series X , sentenec 6 ixad^ i* ^ rter arL ^ ,sec * Wr *h woni nieaning. Fcx irUtariLí, 
cbild completes ;¡s íbllnu-v lí l3nn1 ^ Í3t ^ rcíl ^ 3í3 pü fitxm Jl coiifltries,* which 
ctinips-i beenn lcí now ■ / Í O L ‘ cttr d stanjpc. Irom .iJI the courttricá * ^■^ f1 
svord ilidber.* For scntcncc ^ rh^ -i tln¿3 used as íhe meaning 

codee r itamps on the Street « ^ C ”““ statei ' 1,1 flü pólice did not allow tte pec^ <fc,? 

iran^itiye and >H:ollect* ! ^° n f ^¡s h altogclher lair.bccaust -v-.'- | í^ [r 

rite Fnghsb languagc or of r ^ tlxattci :,s (>ne word, A peculiar chaí^tenstie ¿>t 

ofa ^ , 5 mS£ 3 d Km,ip ° r 


languages is that ihenf is rhis doti^ e usf 
-tnsacji, c_ | do not beüew the re a% aaiv simple defin ^ 081 
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.T j word whíeh doe* depend un j. much more tinture kaouledge ot the ianguagc 
tji.in tlie rhild may be supptíscd lo llave. partU uLirly ni üúrig the same word sel j LráEL- 
^tivc .knd inüriLaLsmvY sense. Heir "libdcT*|!| doo not represen! .1 notion; it representa 
jn actual wíitíÍ m the English bnggage. and therr no guod definieron oí die 

word. 

Pll - The word is used m English transitivdy and. imrjmmvely. t thought thc word 
wís -gather.' which bus the Sime general meaning, Trxnsitive vertís may be u^ed 
jnmmdtively with very similar meining in Enghsh. ¡ 

Wl tNtu.: In Englisb: but uot tvery word can be so used. Diere are cases where transí- 
u\v ajid utcraiistdve wtnrds are difFerenL. *lall“ and *l:ell Thss s> nol siídu-iently univer¬ 
sa in be done widiour same sophisdc^riaii- 

Eavilas: Alt" vou suggcsting tS t r the elsc ot the word »3Jdber + in this case wouM be 
the sjme .lh the lísc nf the word ipit,* nieanmg run n en twa scntcntes, one nicaning to 
nía dm\n the Street and one meanmg a mn in .1 nylori irúckingf 
Wiekeb: The sanie degree. 

ruis: 3 tlniik imiM thildren wiLI have ¡earned by a hurto t-trly age chat i very laige 
ciiimber of coiiumúrt Hugtúh woids can be used in an intrandiive senne and i ir a transi- 
tsve serise thai ls the causa ti ve of thc othet. 

Wiener: Yes. 

Wfesutii; This ih ccttaíníy truc. I wmtnd you tli.it wr .iré d^aliri^ hete with children 
tknn ei^rht and one-half years to thirteen and nne-haJt years. 

Pms: As j matfcr oí" fket, n a very common thing for children ro do just thar. 

. Kihe symhetu word supposcd lo t orrespond exactly to the Enghsh wnnd: 
WnkNi-K: Nívnot nttewxúy^ kive some examplcs he re where ¡t is almost nnpos- 
iihlc 10 do dial. 


S.wAi^t: Yinir answer do es j íot to restore my selí-respect. 

Wirni-h ]|1 Tiioti L .nes, howwer, the meañing of rlie artiíicial vvoid corresponds 
pTütfy dnsety lo ihe cotmotarion of an Bnghsh word. We hnd r L,ir ^ Kíl r u c ' 
ádministerrd to adults they jII come to practieally identkil so utLíjiis. . „ 

dívdopment toward adult pertbrm.mce, therc ts ¿ rermrkahk su cu 
^>rd mcanmgs used holophriSEically to tbose used circum>cnpti^c y, J . . . „ 
tack ís> rhrs bier on. As Fir as the particular example is con^ernt? , afl [ u ' . 1 r 
i .M'.l hy 3>. Wiener, ihe criricistu miglit be appbed to tbat p.^tiiu .je t?í,í _ w 
MTt.Ufily tsot tn rhr proteo, which I simply tried 10 ilju^nite sLI _ L ^J V ,■ v 
haw innumerable csamplen of the gradient pn>cess which do no*. inv^ s an 

of a verb to an objctt B íbr examplc, nouns combiíied with a jec t\ f ^ 
t^v<i tcrnis thac stand together in a se menee. , f 

Wmste Lct me poirr r>ut rh.u ii'you were to uso ^ vvord web ^ . jn tranrifiv g 
■c-ollect^ tbe firsi use;t here wouki ¿11 be correct; but ^a^.enibk ”1 "^her words. 
meanii^ í$ the ume as «coDect ■« The transitiva meaning b 1 tiuil ‘ l ^ ^ 1]n ¿ t 

you are getimg the idenuty of ni particular Engtish word hen ra 
which bdongs to a ihing, ¿s it wcít, as your ctíterion. ihíinrrino 

Wf-bsfr: Agurr I d»dd lito to pnint out ibat ¿11 ^uh bis no ^ ^ on to 

J vc * fr ollí íes objcct. whereas a childlws. Suitv tune o * ll * r '’ ^ wit }, t j, e ^nccntial 
deniúrisinte another asps^ct of tbe clase conneeoofi o .1 t 


conten m 


XhT^^ Ihave c&llcd -nbeddedne, in sentence. 


Lct 


Unys son it-times Sdt 
n In 


Q "P' VÍ >" u M _ .entonce 1. »Voys somennw: 

The child ,vi]l. fot insuiK-e. v^mty ,n irnos VIII, «™io«ce: ■ > ^ EO Le 

Wk •“ their parents.- In semoncc 2 , -Mary d^es not k n ‘ ^ rT)0[her>4 « j pl O thor 

'entente 3. »Motlier «id. jimtny T you sheuld nevt ' T 1(> 1 r ‘ ■ 


M«] 


[j^l 
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is-tirds, dje duld s FS nifi t .s m virioin sentenccs by uung Jiíffmit wutdi wbch hro 
™ 11 ' torTu non ilfimminator, Now somctúiie yuu wiU fine) dui ibc chiid «flama 
' h " ct T ,mm ^""nunjmr very gc«i*l lernu, ft>u pms j chifd fctwbt ~ 
tus * ni mis pattumJar iiutsnce nrally meam. the chiJd siys. »No< te be ñire., 

KuflIE : I)íH ^ thls to throw up a differetit cxpljnation for mí h stnteiurf írir 

mure in certain series shan ín others? 

Vtí uní h. Un thc vahóle, no, Or course the exainple jtKt pvcu ts hur eme nü" nuny. 
r li rí ULrt u a ft- a few children who responded smnlariY do ibis ífria. 

Ki Don‘r y,ni think thai the fact tíiat the wonj ^prigmtuí. is pogrom mdinmii- 

!¡5,^ r 7 Cry -m ‘ bcftv ™ ,hc t° fiftren fus wmethiníí te do mth ili 

i.m t i y j^er ni chiid ro frict ujth .a urimdm of that kmd withoutitiobitezáie 
cvery pmeess m him. 

y. " LH "u rfcM ^ í[ ^ ^ Llt * ^ on r fcrJ fliialifiéd fñ elabórale luí thh quesdem, 
.Pngnatus, is a wonderfu] word. 

know rli ií j ^ K j [ <on[LBXt - ■“^ n ys vimmines prignairj; tficir parents; Mary did n«c 
Srrur ítnt j r ° P fl E nattJ!i: V* 111 Stolltó never pnpi.it lis venir ¿rostí muther.* 

w" Z: Ir ' ,,,w ,h “ * ri “ >°1» 

w , ' Kre! '*"“ O' 1 », símil dcsl ofcoromicriw llünrhith in tbii. 

iet'íiw Ktwrr th JÍ1 IEnLÍ< ; Ub ^ a F™j»ctiun. We did not sctidy [fie pro- 

shouJd lile- !1 i'T" V ^ Wause we ' Wí *‘ more iitteretted ni fhe íbrnul ísp*® ¡ 

Vil víclded V 1,11 tM KT worJ ' i > J, > *pwkon. m series Xí and «ackoy‘iHMns 
ring t:n.ss. | LiH ' ril,<ll% n^tjnccs nf tlus vvurd embcddedn«\ (hit I am trymg fw dis- 

concept which^v Ijí ^ ^ atUÍL ‘ lJ f dm embeddedness. In tn'iug to fi«í * 

each .n di vidual se m CiK ^i¡"'“ * lt? . v " il ' u * '■fntence^. thc ehiíd is hindeird heamt t» 
ckrgttrc that ic L ,inmr i . i\ ! UÍL rjK%mipi M b..- orlVred is sprtuliDcd J 
ings have j ¿ 0mmrir f ¿t ~ Ct lE1 llllot ^ ÍL ' r sentfucsr.Thuugh all diese iihWIli-i. 1 mean- 
hicJi jitio t \ w in j J¡ , C IMntnjt ” r ^ [| ms tninmon ilcnommatar vntmai bí pb«J !:t 

1 llK r " Htirc £hijs t™ diw^ ^ 

the variouis test jst-jKrnr^r^ L j ^ 'í l ’ s CO,,1,13un (t > the specihc wqtlI Eiicanil^S^^ 
hito cich of the / ‘ tljL - fhi^nTJr vidual word meanings are so speciíkiUy ^ 

ble oí rrplacínH the ]r >^’ ^ i ^ CünLC P t general, that the bíter ü 
^ piüralííed* in <i-rder [n ¡)r' T rilltTeíürcr the comnwn concept ts. as I ^ l[ - 

Liotu as a pTototmn-i-, J1 " C '^ varmus ^-menres. We can speak hete of «^pJund^- 
I shaU ^ |S onUj t lk ^ n<fni i^"”' 

aprehended. We tSi U 1 iL-r^^V L ^ í>Ct ’ L oí r ^ u Cc5t - fhat i\, the way the sen(cníC5 jw 
shuwn. in earfy ehildhtiod ^ ^ ^ ” J seí|ldl| ^ c arrirubrion. As McC.irtbv (5) ^ 

complete. Thctr is , crean 7^"?' ^ ^ tboogh not gcaniwH^ 

y^ r ' : in che granimatical ,J T d ™ lüpmeftt one and a lialfycars lo W* 

perecNt iíiconipJete ro ^7 '^ 3o11 ,|31t ^ complctencss of scntenccs, chic rs. frcim 

MrCutrot H: Pcrhaps | L< - rU tu standardííEcd sit^cadons. 

yrainmatícally iocomplríe sem ni3S ^ m ^ TíiCüt >^- üo you mean that the chiM tistf J 
t-l ■■ initriicer 

That is correa:. 

JV| t jC_pT/Ll.Of ">!' V- i 

w ' «^ck: O n tiir romli,'!■ Th^-^j WÍlJt h ~ ^ is not ti: ‘ r ¡iini ,i whole? 

,CMC0S 1,1 J «tfucturally incomní r y by M ‘- ,C:,irth y shuws tli.it childiío wiB u* 3ín 
coiKemed ¿t » romplctc Tile ch H ™ l * thoü S h »>■ tbí as üic semande atpcct of ,s 
n IS: ^h;,t proportion of/h V i( semanhcally complete statenit^t- 

«I»n..„ c « ? "«*' .«tenients ^ by ado|t ^^ 
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SiE clare say if my own¡ trauscript was a sample, I muse be very crhildish. i doivt 
ihunJí I hit the ninth-ycar Icvcl as a rule. 

WeenüB: Vou irr modest. 

Stroud: Yon did not see che transcripta It %vas reaüy terrible. 

Miau: ¡t scems [o me that thc statcmeriT, *Chiidrcn don Y complete sentenccs.i is a 
<¡tatemen! .thmn writtcn languagr, and not abernt adulto speaking, Any stenntype 
ti -i nrd ofalmost joyones spcech* exerpt thosc trw individuah svho are actTistomed ro 
m.íK ¡ing formal presetu.it ions, perfertiy rminded propusirioTis shows .3 ver y lar^e pro¬ 
porción of imílnished se menees. Isn't much ofthis work that has been done on diil- 
drcrfs langui^e'. thc eurapiHng of ehildrerts spokon hnguage wtth adult writtcn bu 
gtüg ti 

Wikisfr: That is true. 

Si mujo: It is in mnst of the cases. I had the orar a s i on to dig up — 

VVikMR- Uníbrrunately. as [ said + wr have no síudy on adulto I svouhl very niuch likc 
tu fuve stL¡die< tríade on adules Linde r comparable eondidom. 

Mbtn. Snmethinp oí this sort was done by Thcodon? Abel, who remorded conversj- 
rions ui ádülto K rompan ng theirt with the resulto oí Piaget's tests on chiidren.Thc dit- 
ierence betwcen children and adulto virtuaÜy disappeatvd: she fbütld incompktr sen- 
tcjKcs, imperfret sentences, conversan nn withmit referenee to what tlie other person 
s¡ud_A large amount qf thc statemento about ehildrcn tliat bave been made by Psaget 
wett fbund 10 be just as apphcabic to adulto. 

Wesiwí; I think Miss Abel used not highly educatéd idtitto- 
Meau; Educatcd higji sebooí studento working with paper work. 

MeCui IocHr May I *ay that iu the stcnotype notes oí our confcTences Von Neumann 
ilniou ficver fuiishes ,j sentencr and Wiener alniost .ilw.iys docs. I dont think ¡rois í-m 


hartg mueh en» ihe difFerence of thc educitiüfwl IcvcL 

Baflsun: Exeept thatVbn N entilan n i> speaking a fordgfl language. 

Do vou kilosv iftherc svjs any sulntantiaJ ditfereucc in thc complcícness ol 
the Mrntcnces innv Jtid 21 the age ol túnel 

Wiüseb: It would bf cxLfllem to study thc specch lubitv of individuáis during 
amwth Thav is a tendeney iimonsí fbiíd psychologi^Di to inrludc mort- ;iihí mon' loii- 
^m.IvIiil.lL stiidies Lh.m will giv^- usa niuch more adequate picture o-ic v t grovst i.C n y 
.1 t'.w places hjve surted such an ambitious cnterprist L ; tilifbndj L tbr i listante. í.is. 

U 1^ .1 qucsdoii of expense and tune. C'nvss-secñonal stiuücs diac we use tm y -itl, ti 
cnu^crude in re latí 011 iü vs hat one might oblaín imsi longitudinal reeon s. t.ontm- 
vtínic^Hsnch js (ILose 1 >r. Mead just mendoned betwcen Abel and Pi.i^ec, w i pío u > > 
he mmed OEM when n-suLts freno longitudinal studies beeomc avallóle. Every body wiu 
■Llír^'e that j| svould be ¡ibsurd 10 assumc mental devdopmcnt H t l{,fl VX4 |L n |T 1 cr 
eiicei bet^cTi childien and adults. 

Wn-Niii: | should EiLe jRo to cali actention to the fu e that [he | bnjs mig o _ SL!lfr 3 ^ s 
is Uot sn easily definahk' thing. When a man with the New Eng ant ia it ” l1 
^Lisok.-^ likt! rain today,^ is that a sentence ot uot: I henr is no H Et>" e w ”' ' 

’ir» -] htnk it ss going to r.un.* things oí that st>rc 
Mmu: Thcy are sentenees. 

[ J irrs: ít » a setiiciiec ceruiidy. . . ^ 

Wlhneh: | should Like to say that thenc is *i diCthlitc method appmac IT1 ^_^ _ . . 

hersveen adulta .md ehildrcn We will riever tin+i difR 1 rentes it ssc st oí a . , 

for mmpariwi with the tvptt il ^pon^ ofchiWra.. ]n >« i w h . 
«ft (muy <xp£éo* wtó± fatw the th**xtr of |«Iopha« or ewn 

d«n'i occut iypic:il1y -n ih<* ^n<i.rd . U ch ^ 


\m] 


tl^TJ 
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CIBERNETICA Hit 


uscíi in QLir campiradvc sfudy betwccn rhiUrm and adults An cx p ttmk fí tucb «, 
»Oh r rnv Cud.* said by .uinlts in jet: cmotioml simad on ^honJd not be LisdiarcoiD* 
parison with the produrtiom oí ehddren undcr drcumsíameí uf a írbñvety jmdíbid- 
tional njfurc. 

Wiü niír. J also wjjk tu say — ¡oíd I thmk fbÍA u jioug your Itncí, Pr« Mead m tluEtní 
queí tío ei s í 5 1 wliac ] s a vv 11 rdwh je ¡v j >en ten l' e% dj tí er Itv Languoge* W hat is an. isolarc J 
phrase? 

Mead, fhc idea oí sciitvntv is a constniitiun i>f ottr own pjuticuExr lan^uL^tEi! fcttü. 
Wtenerí Culture to wortl, too. 

Mj-AL?r I \iiall give you an cxampl? tbat I rhirlk wiLÍ show it up quíte sharpiy era in 
oitr awn socivry, One taf the chings tbat Amerit aos who have studird in Enriara! ■¡av 
clurjctcrhtitaliy is, *1 wish I cernid go baek tu Oxford jrnd/or C-ambrii^gr md fiimh 
m\ scmences.* I heard rbat j grrar nuin tunes, and 1 thnught I wnuld ímcJ LmE wtett 
i tJieu Jrsrenvd tu cotiveisarioiu aiiRmg Cambridge mcn. and « scflued » í 
Mty tiever by any chance finkhed j setitcnce. A good conversatiuri betwen rw ot 
1 srtx P L '”Pl c wll *> have gane to Cambridge togetbet cundís oí one person iaytng 
[Eiree '.vurds, tfi* next putiing ir, another hit, rbe next purtuig in aiMthcr hn. widi 
JU1 ú í :' í]llis h"i£ bis oft n scntrnce. A charaetcrntic, on íhe other bani ufan AmEfr 
can Jorm irf eo,iversaaoii T cven ¡imoiig people who are accustomed to wwíiim 
tui^Li kj, ls r i.li oí noi lijiceniEig tu wb;at tbe otherperson iay$ eseept to find art opc^ 
[n ^'. L ° ü ^¡ Z[ ^' r JBl aC 4 re P ta hlc end ru whar thcy^ are Mying and then sHückt ynm sen- 
. t ' ril | l , i3 " ,k tHH h tiie inatter es thj[ vvhat those Aniericaj^ tncant wjs, j E ^ 
L , CHI L ^ L ' . 3 ! éí " !o Cambridge* where people iistened ces whal í said arul wbeft w'b* 
díey ttd íélt bke the ciid ot’my sentence.* 

LMK ^ LÍ ^<1 circtnnstances wlrat k a sets tener? A I seiKencc aan fíJtra^r- 
ut'r r’.ii! rkJMU LlíNr ^hich we llave devised in uur JundlitTg ot‘ Linguayc. It ts rebeed. 

■ ij.rir. H '' í" Wni !f n L)n KtuibíL\ to punrmatioo, and l dcm't rhmJc ihc quddoniWNc ¿ 
ttic- imífktVm V , M X excepr \%irhin a spenfie cultura] conrcxt;ir ^ notertP 

writti 1 UCvUtM -^hbmeti auti Ajirtícjiih, vem might nav. exrrpi irt tcrnis ^ 
p " V ngUa ^ 11 15 a fímnal b - £ «t vct>‘ u.vml ¿ateg4 ' 

Mi An Th 111 ^ lf ^ 1 H ' nícnce ® s s °mething ihat is fapable ofbeing cnie o rfdtf 

W A Wnte,K ' e “ 8 dt — or ^ füT ^ |JI " 

licr ibouttteusr oítl!^ Just ton «<-ct*on, to tlit- funnt yon miúc ■' littk ‘'j 11 ' 
wc a(í: studvinir i, ,i 1 ' U ’ rd ,>CCl ^ cct ’* ll I;Cems to nie thjr thts is perféctlv íiir it 
to Ii jvc wois botlwr,^ a thd f ,eJrní En ^' sh * h«an* ¿t ¡% ofthe nitwr ofEBfib* 
fon? thtvr fomh;,, *■ ' ir, ' l[, '. L ' S1U iiicransitivp that have four or five mclíHi]jp Th«í 
.l„áñyTh? W '‘ h ,h ' «f.™ - nuy I pío. ^ )™ <*• 

SavacjE; [n crease. 


Vuu 


1 camK>t u ^‘ ^creaae tbat way. 


Mear: 

Kunit^ E nhr gf 

f“ [,: » nota single 

MvAct: Nota single vmd» 

the appropmafc nieynir^pllC 1 d ' rtnCt ;tS lon S Jls thr chiid us.l-í, wocds whÜ** |JI 

su,s]c ^ 

»,ncrcise,*i »cn! arK( ,, i ^' Lst ' 11 lM t^temiining íf it i>. m the appiopnirr sphíff- 

and fcrth, would b<? .iil richi. 
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Mead; Yon fkm'l muñí it it is nnr a single vvord? 

Wekneh: l done mind whecher iJie c\n\á presente a solución Jn .i word or in a phrasc 
hj kuig we deiermifre whether ihe rnejnmg sphera is correcdy rtached or not 
Hrwetfvet, thr i|ütssK>n oí ji single wxnd represen ring .1 scntence rather dun .1 circum- 
mribed tntaning is somcthing cke ápin. 

Miad: So you mt, I cl^ink we i.iu .ísk ihe quescinji: Wbat do ehildren do in iuit soo 
cry where we ha ve an abstrae? lucí L ,i][ e d .1 \encenctr and wbere ve teacb ahscnu tinos 
rjíled senteiu-es, where we teaih punetuation in reladon 10 vtuueticesr We say: tliac is 
not i cúmplete se]Henee We send dnngs back fmrn ihe editorial offset* becau-se euery 
Hcticenee muse tuve i vertí uniese ir is .m exckrhitory semeníe. Then it is a reícvant 
mquin m hnd out | ,11 what .ige ehildren complete sencenees or at what hsgh Leve! 
pimple give up oomplmng sen í enees. I think that w highly 1 til tu ral, En Chínese the 
pedilón would probably be endrely different. 

WtJtNEn; J ! 11 s bnngs up the cxlreiitdy iineresring prnbkm of speech deveJopnient m 
ruíturts where the í.uigüagv is of .iti entiréis difieren! tvpv di;m ours. 3 wish soítie 
■,'ompjrjmv srudics would he írmele whidi would makc ir posible to generalice imd- 
ings cenctming speeth dcvelopmciit üf che eliild. 

■& ü M.h I j]sn u.mi tn s.iy Mimethinj* ahout the Word »word.» En í Ihi«.ese you hjve an 
-■¡¡nTch' di riere nt nie.ming í.ike. fnr estample, the word ihtd m whieh may mean «■¡Jown.- 
w hk. h jujv mean ■hencath,* whñ h so ay mean -to lower.o and so on_ In Latín faruiiufMJ- 
■nrrci is otjt ttimi, beca use it has been a local truduion in the I aran langusge 10 use 
pieces of dilferent words lor rme Word, 

Kvmi We ¡tursi .iko hear m nund the &Cí that in childhood there is a p/everbal lan- 
eaa^qMnd ih-it the child aers o^ar a great deal of hi^ speech, onJy gradual]y Hub&tituting 
wi>níi in j sentcnce tbr activiiy, He does ttns only be begirts ro inhibít activity. 
whfch then must be put inte wofds, If rhe cltíld fakes a pie ce oí bread and w.il^ 
tcrnud ví 111 with it, saying ifireadi,^ he u saying ro you. ■•■I want ts? give you chis picct 
' ■i’hrc;uk¡ bnt he only faid tme word mu of rh-u sentence There ts a scrnence fun l clon 
in vvhai be i^. doiíig r ifytiiu tike in the rmalicy oi 1 1 ts behavior and languagt. 

I’mts: Eweryrhing j iilih doo ú a Unguage, anything he does is, Thar mbs the con- 
lípt of any usefuIness. 

I 1 As we devdop. we substituLe for l^havior more and more tompEex -nid su >1 í. 
índices and eudes, whieh beeornc the íully adule elabopted kiiiguagt. 

Wilmu. Many tbiiigs we woiild cali woids, I tlunk, in Chincso.acconling tL? oiir way 
^í thoughtn WiD be 1 otnbinations of chancters. in Cbínece. 

I’ittm Volj £ Jn ccrtainly «y it ^ nec«sary ibr the concept oílanguage, It should he a 
siihsüntte inr somcthing clse. ] im fiot sute exactly wlwi cke, 

McOjuoch: Pleasc be brtef. becausi- 1 should like to get back 10 the main presentí- 


mn, 

TttBtR- I want to get b.iclt to what Dr. Wemcf «id; I was bothered when 

dbojs* the quatíon whether .scnrenccs* or »words* coold have tbe witie n h 

m fifent contexts. Ifl untfcntood Dr Werner correcdy. lie 1^ 

■i;- chai cady sen rencos in the individual dvvd opine su of kinguagt art mt.o 
^ther tban nnfinishcti In the bnguage of the p^ychnpaihülogisi. yyu ^ rL * ' ■ 

w >ne stHt <>i agranunatLsni, or paragrammatism. a thonght diar w* : e ^ ■ 
wanred to convrya . , 

^vth: it Ls exaoly chis ptotíem of lexicalizanon má grauirnaO/Jtími a ^ L 
meTt tfI proceis that 3 had in mind. 


[\ 93 ] 
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Tbubf.r: So h is not ik tpjrstion oí ni uníinfcübtríJ *?t)cei?ce IHi duiglmg in mid-jjr, i 
sentence that t an be Cómpkted hy myone wht> ¿¿.siena, buc raihrr ,i quemón of h.ivmg 
parta of a sentcnce diíferemJy put togetber, and some p.irts letit out. 

WEREHth: The problem oí mcompleteness lia?, vtsiric beanng ora Mr, Kubie's quemón 
concerní ng ibe rabtioti between gesiutt and 3,mgüagc. He cormrtly peina to fhe 
dcwiopnientaJ team re whích I wuuld cjII i mercase m verlialization. that is, the fací thj[ 
com mon i ca t ión i* imTo.ismgly based on verbal exprwtou rjilu-r ihan on gestun?, 
action sigiláis, and so íorth. 

Wi lifcc lo go on rickw with my general presentóte m and s.?y somclhangiibnurgraiii- 
madzjtior], whích des up with whai weve beeti lalking about. Wr bnd tbat tbe 
yonnger subjeets in tuir test do not talce ihc sentence as a cloved and stablc senuntic 
unit.They may combine parís oí one se menee ineansng with anotbet serttence mean- 
ing. a língujsric fe a tu re whích ( cal] sentence eoriuiumation. For instante, in thr cate 
oí ihe wond h lnidray 7 * one child did respond to ibc tirst sentence with *hca]lhy“'df 
you tai wcll and deep wdl, you’ll be healthy- For the second ¡teniente (he child 
stated. *JVlrs. Smith wauted her íaxmly w be heaJthyn In ihe tourth sentence [he child 
stated,* You read about hcalth and yon know hy re^dmg and studymg ibout br^kh.*- 
Coiniiig back to thv second sentence, the child inade tíos staiemem. -Mes. Smith 
wanted her tanuly to be bcalrby and to read hetoks that teacli you to he healrhyThr 
buok says, d3rush yoitr tcech thiee limes a day,< and \i yon hru&h tbcm only once you 
wont be healdiy» I be child íinal]y comes lo the conclusión that J3 these sentnvceí 
deal with diealil] books.n 1 his illnstratcs wcll the scmantR instabilíiy oí sentcuccí for 
iJk child Tbis itiakcs possiblc the mv-ming assitnilation ol various «-nteni e^. 

One of our very mmarkable fináings rs the raihcr sudden L bop ufa gieai niany more 
iminaiure features ol 1 Janguage behavior betwecn the years ten and a hall' and eleven 
and a íulksuch as word-sentencc fusión, semersco conpnimadon^and the lite.That is, 
Witter eleven and a hal£ v^ry tew oí these gtosslv nnmarure kngujge cbaractensitL^ 
PSij were ionnd. | 


Ml:Ao: ts it the same for boys ai id ^irls? 

Wern£¡h: The sainv tor bny, and giife. Thr sudden dn,p hnldí onlv fbr the mi»>r 

|j. tina tu fe ílv, tures- there are otfaer inimamie te.au res vv Itere rhe drop is more gradual. 

| ' vl,ri, V' ütt,,í léxica] iza cion and yranimatizatinn ofspeeeh behavior . 1 » the 
wrióle show sudden emergen ce. 

ÜAti.siiK. is ir at tli.it that ihe chiid Iranís rn sepárate the tiotion oDodcúnizatioii 
tmrn *>thrr luidonsr 

Wlhni r; Their are practkaBjr no meídents after th.,t ag e levd. 

MEM>: Do tht 'y al } <f° tü ‘he same srluiol or are thry disrributed? 

■VtImÍ r']uiIjJic''. 'iin '|' Ul Su ^ ects t ' lme ír ° 111 Hmoklyr. We abo stiulied i hildrcn m Atin 

Tltoughwr had some ülder chjldrrn svho sr,|] *h<*ved tnimature charas trns 

Who ÍdSsL A was vm small, and those children 

foiirteeu-veai a l- \ 1 ' lrJ 1 Lt l rlstií " s dl<l Í(1 vcr > inlrequently. Ac thv thirteen-year to 

t(irin r stnun r ■ 1 u 11 11 ' 1 y ” per LLJlt ,)f sho.vrd thrse signs ofimiiLi- 

miSESZt i r Cem ac ,ht ‘ h ' vd ÓrfH anJ ■> halfto tune and a hall 
Ldsrntenrethíl-^ Sí * Wt V w ' ,s P^^sally nu iact of dieren ti.aun, heuvrrn wuot 
lítete of tlie instahihtv of *7 ^ ,ho, ‘' Wml S r,dit ’ r11 '' thar J mrntioned;there wis 

tanurution 7 7 7 aJld — which lc,Js re. cu 

XL and í l£rv mí ; Uirh j part -f-iother. and so terth It, othef 

ispnient tnuít oceur which j.V'.h! T, ^ yViIi ' Soniectlí ng crucial in mental drvsl- 

L‘Hcctéd ui the sudden change in l¿ngu¿ge behzvior. Vm 
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indifled to bdieve that til» dunge b dttc hasic.iHy to the underctanding of the absttact 
lunmr of the test scntences or, genera Uy *peakíng T to the JCquisition of ati abstrae! 
tyinbolk mi tilde. En urder to arrive -U cartret Solutions with a mínimum of inunatuire 
si roerles, eme has to asume a hypothetical ittitude removed (rom the concrete world 
oÍ Mrion. In spcech behivior i n volved in evctyday situaticsíin, su di an attitude may not 
dí rawsyfy The dñld may be abic to get along wkhout hb lack of chis attitude beitig 
hmughi out, But chis test; since k dem-imU ihe abstract synibolic attitude, dentón - 
stratcs by what ai evokes frum the ehild. the lack of thi-s attitude. As h wdl knowii, tbe 
bet of ibsrtnct íy-mbolic beh.ivior is i featme oecuring in ccrtain p sychop a th alog i cal 
I fed tlui a test like the presen r one would be valuable ín testing ímmaturiry 
or symMk behavior in aplusíacs, mentalJy morded cases, sdiizopbrenies, and the 
Hk. | [íqI] 

Pins: It soimdj ven mtich as if íbe ehild bad learned what a mental test was in 
bttweín. 


ft’ERhtn: In order to solw the problcm yon have to know - 
Pírrs: Whait che ríddle is. 

tthRMíi; Yes, yeru ha ve to know thac cese se menees are removed &om evctyday 
spevth, 

Mr^n: Yo, 


■■s: üNLk As I ruentioned befóte, they are co be cunceíved as hypothoMt-al sutcmentu. 
I ihouJd like tn gjve yon an ex ampie showiflg whac a ehild uught say. In Series II, sen- 
ítncis 2 jnd 6 Mere consideitd by a ehild. bentenr e 2: -Mrs. Síusth vvinted to tecd 
nudj^) her ümily.t Semen ve 6: *You ni use have enough space to ñx ihudray) your 
¡ibrary.-h Corning baek to sentence 2, the expe rimen te c asketí, *How does dkv iit 
' AfK '* The child sasd: ^No, it dtxsnl til. Mrv Smith wacued to feed ber faniily. bhe 
L oüldn r lix her hbrary .it tbe same cmie while she is teedmg ber tamily * We ste lien’ 
i"hat dtr child vjewed diese se menees as cofiemte part^ of -i reaJrscic sturyWith mu h an 
Atitude the thiJd eannot sol ve a ptohleni ot tbis sort. Yott are. ut Lourse, i igbt.. Mr. 
^ I|tr *-the chiJd dota m>t undmtand the naiute ot the test. Hoxvever h it is ihc job o( tbe 
pychdojptf to aiijlyzc fiirther and find out tbe reasons eausing this lack oí under- 
-t^odifLg. Doing -mi. I beliese vve arrive it the conclusión that tlús bck is lIul co a i on 


^-nttitude ttnvMrd language rather than a hypnthetical one, 

^ítH'bn: T,ike a Germán ehild, or a cllild in any coumry wliere a good deal oí teach- 
ül fcwign languagc is JEiuilled, where fanuliarity witb the use oí grainman and 
w, th test sentniccs fbr gr;unmar + begins, say. it sis. ¡ eannoi imagine the cldld nut hav- 
ln fí an ideq. ejí vs'hat is meant by this, 

] don't think it mterícrcs ifwc keep st <dcaf tbat these are American cbitdren in 
w American sdiool system whn are leartííng whar the systein will do to them, becom - 
U r ]i¡L[ ive are studMng he re bal ’a b.tt age American ebildren íace W 
is siiHitíflii suddetilv begin to schpt to it. and it seeiiis tu me ifiat M t in.o ma s 

the childrcn reaíiy say to themselves is, *T\m m 5 ometh]iig 
!; kri [e5t i» vhit-h 4 rneaniogless wofd has be en inserted in a series oí sentencian 
^pt co tind oui wliat itmeam • At th.u poirtt tbey stop doing all L hcv- oí "-T 1 l|V ':- 
■' h «h hufesmr Werncr dcscribeíLThry mw correctly define the simaüon 3 *■ 

, -he f hime ehild wiib a higli I.Q. at six and gave it the same test an sjk . ■' 

' > hih mide ypa word.They have made up J würd and have puf u in '” JM ^ L . 
^scntcncB m sueh j way rl,it yon have ro \oók Jt each scnicnce. but do rmc ^ 
J t [ hir Word ]■-. ündl yon have Jnoked at ebem tbe child could nui t Lj 1 

Apta 1 shntiid say ihai without any doubt the mema! -tg< j TÍ * ' ^ 

ituiih upon solving s,uch a test adequateíy lint tlic devcloprneníal psychuloght,-is 
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1-ong as he does nol act as a psyehomctricsjn, js not saüshcd with suung $ach a nrL- 


rionshsp Wichoul guing íureber into chai pmblctti, I ahould llkc tu pmnt out ihacnieit- 


c;al age is einíy superfiadJy deñtlcd bs the overt achievemeni. Bisieaify wc liavr co 
define je by the undcriyirig paítenos olTuneuum. .imtudcv and to fotth. Wcr abo hivc 
to dcsl svith indi vid nal differenee^ ¡n Huchees oí" Home environmern, and again these 
mflucnecs are translaced inris (he prvviously niendoíied pjtterni cpf hiiKtítHi; II thín 
che Job oí che devdopmental psydiologisc to determine the suture oí dañe íüjjcWtb 
by adequaie mechada. 

J j ítts: I think. that by dght and one-haJt" che child has almos! leanscd Lmguagc carre- 
plctdy.The hoguage habite are practicaUy che same as thosc of the addf - I isacan tbf 
FcaJly importHFU things he Íhü akvays le.irned about che scructurc ot latiguagt 1 . 
VtiiNNntr TSiis may be true iti i limited sense, As (ar js Faioguagc ,ia j too! fcrewfydiy 
cmnmimieaiion is concerssed r you rjre pohssbjy conrct to jssiiiiir that diere js litfkdit" 
it renee betwecn che child and che adult, ai léase diere as no evidente one way oí the 
ocher. Howívct, what we do kum hum a tesi like flus is thac wtlh rrspcct to siouíiotís 
demanding abstriet symbohe heha vitar* diere is ¿ fiindanienul dtflérenee hetwecfi cM- 
™™ 21 e «ghc and a half and ehildmi ai thirtecn and a half. 

Savace; We ha ve lo fitid aut what -soldé ve* is. 

Wernek. f Si¡rir is ime of the nicjnirags whieh is not .i Lonvemionjl English word. 


í s bou Id Jike now to t ome baek agaiii to ihe prohlem wrth whkh I ttarted, namdy 


ne developnientd naivm* ot thy word and its rclation lo forrmng eonccpts mÚ fa^ea] 
re aiiom benvíen conecpts Jn other words, tFu- pnobíeín hele n the relatioTiship rídst- 
mg becween ehild bngnage and child logu s As you rrrallJ siaitcd with Aririis sup- 
] mmilihi [ri.jt íügics can bt 1 drtrrmmrd independen! ofIjuiguagc. Such an jsiunipduis is 
umvarranted, [ slmuld líke to show vou tU.n i f m hnlnnhraticaAv, 


130+1 h 7“7 ■ kimi ] n ’ lü «cwioped che conccpt »ph»trr« üy r neontasish,* staiing, 

ttie house ü fin^hed (he walls niust hive L u*\ m thp child 




Bathíííjn: Good eíiough. 
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Eíífffliíhp to grvc my Liík as rapidly js possi hle* I show you M first .t chati (Figure: 23 ) 
■viril some data qn itTfiis is .1 cale miar fot che aproxímate ages at which devclopment 
in langyage ükes place, 

l M lo develop an bypothesis orí which to hang íhe descrjptive fact-v I was plain 
IbdbardyThé nn-tion begms very simpty If the child expirases anyfhmg synibolieally, 
ii imHthc its own experiifm'e.The deuelopmerit of the wmbol acdon is bnguage m irs 
broadt 5 tsL s nse: n must thcreftnr rcfkct the dcvdopirtg organización oí his own experi- 
«•í'c. In Oflc pohit of view. wIije yon see developing in the latíguage oí che child is 
pcdnps hke the developing Icavcs on the cml of a irec. It is imponible to set up 2 rig- 
orauí scale 10 show how ibis go¡?s qn in the baby until itie poinl about which Dr. 
Wmn wís speaking in nracbed The nrason for chis is chat what ys>Li are lodking at is 
toe üutside of 4 considerable underlving de vclopmeiu The general nofum was that ei 
vremeJ resoluble to infer (í woiTt say feom whai, íbr time does not permir) that the 
nfwbcim inliuit is roughty siapable of distinguishnig between and n<?r ihititfs, and 

tas íedings ¿jboul - 
^'FfiNEH; What arr »not dimgs?* 

Stíquü: Hat things and things arise very simply. In the central ñervo us systcm cbe 
■Kfclnsses qf sensory endings are not enctrely lost. Huís it a pattern is impressed upon 
^me región* the bounds of Ehe pattern roughty remain as bounds in their rrpresenta- 
hci, i centraOy !y.i tliac a mn rim is th.ic which is on the orher údc of the gradienL Nísc 
1 hin^s íbr ,¡ child do not ha ve .iny very elabórate or highíy djffereiltiated meaning r 
nit the dw givert of his own expéricncc, such as 011 e miglit ínter existed when 
kwaihorn, 


^'FJNtK; Vísii anean what sanie wotild cali background experieius;- 
STádtiD; Whaí you cali background cxpcriencc might very likely | be iiiL'Inded in the 
hlx dung. hwt l wúulct certainly besúcate to say ih at the not tlitng of the child f- at any 
'üdi SLíplii s n Ci |t f d lew! as that. 

^iwom-SMrmr Would you give an cumple for an addt oía not thing? 

^CtíLioon tiro pe vour way in the barbar in a fog and yon ñsíd tbings. 

tfymi wander in a fog at njght. diere are vague things ¡md vague not thrngs. 
wd vchi are not even sure of your jhilitv lo define. It regresses, sluli sve say. to yout 
: ^hood leveh. 

^ UBEt The éxpenence of darkncss. 

^■M ] : Aknienesv 

^Tiot'D: Alóneme; tbt experience ofíonietHiflg which might almo^t be i hght iti a 
^dark njght, ¿ ü¿tí arca in j dark arca, 

^*EMONT-SMrm: One owr a thtng. _ 

Rnughly onc over a thing. It is mdier diftn uh 10 belicve, th-ic is hndit d.H 
tty infer, chat the newbom has any space. AII that he has thmg?t .lik no u 
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THÍ DiVELOPMENT OF LANCUAOE IH EAFtLY CHtLDHODD 


m 


íisd laoking oru wc would ¿ay they changc, buc I douht thac they cven chance fox a 
chilcingbt awsy - I mean, fe a nevvborn infaot The urtly thing that you are reaswn- 
jbfysnrc about is tb.it it can vocalizc .1 simple dichotoniy. It vells when it ItiarEn vaguely 
ireJ Jeeps when it daos not . The re is vocal behavior at birth, and chis particular vocal 
bebamryun can íolln-w, ifyou will Tinte, on the chart. 7'hat is one behavior [ did fol- 
lew out wril 

fhe Mr>[ m-nor transfor ma r ion wlm h gives any kind of inyariant in eIlíh experience 
of die child: occure when ir Icjrns how to transfbrm its expe ríen ce so (Hat it achieves 
fíie mv.irbnces. o|"¡¡pace l us fnrmer ibings .md not things can now bccome hxed chinas 
and nut Ébffid tliings. berausc .iltcr a child has kamed the trick of transió rming his 
central nervous systetn inptit to g¡ve iíivariance in space t there are still moving objeos 
%hidí wtfl not assume fixcd positmn ni his reeently and primitivdy created spaoe oí 
ptTvrption.This on jgain develup m stich a way that he learm 10 niove his body and. 
ío nunipuUte: che very fixcd ibmp beeorne very primitivo wheres; the mani pul atable 
thmy.. breóme movible tliings. There is still a bmad cluss of dbject* which do not 
rnium íixed huí f m m not manipulatcd; they are self moving whos in the irinst primitiva 
knst.hbvifig managed tbk tirst-ordcr traristbnilaiion giving him Iils tiirs-f set of invari- 
ants, ihc- inv.ifi.nn letabonships in space imong unmoved things and bxod w he res, he 
ha* thí pouibility, with his developitig shurt-term memory, to hold the sequeiiees ol 
where^of j movible whü or what, and he developv | aetion like gó, rnn. hit. 

Fratii such tiodons of ;i íixcd sequencc oí wheres, which ean he chsJficd or descr ibed n 
festi the noüon of slh]i fixcd sequence oí words oí a what, the inost primitive 
ftiitkm ótenme dcvdops, I would like to point oin thaf wbethex yon look at the 
«fcae c?í the wh;it e lock hands or whether yon conecm yoursdi with the wheres oí 
üie nuxinu ekethe vector^ in tome very íaney osctflatory Circuit, which w'ill keep 
times in ur\.xn decimal places, n is still the mean* by which we define time 

thts st.iyu the uiíant has iction t]iinj>s. Wílb the lievelopment o\ a Iong-term^ 
inoapty he c^ra rongeal thesé iction tfiingH ^od be fixed wheres and the sequs nts 
^hírr. ¡issodated with svhats into a íbor-space franievvork wifhin vvhicEi the aduli or 
^oted fecft can be esttMishcd. tfur every fu t w.is svhat, wlu-iv. ^ hen. This, as. J stx 1 it, 
"«a ver)' mide but practical primitiw notion oíThe developmcnt of the club s i |n - 
•JIiei^ qé his Liwn ccntr.J ners r <ms system, I don t Miy he is respOJi^hle Eor it. Et isjnst a 
dcscriptiün of .4 pRHess.lt would taks" Solomoti to tcl] whíüicr his pnmitisL .u cu 
dTecdve, modih-ing hh positimi in his vsorkb or opemfes through die ce tur j nersnLis 
of his parents and is ihus symboüc. Out oí' diese many actums some remnm 
¡•■erhap-. more poetice aets P Others are Jireedy edecdve. and still otitis 11 - í rk l i:nL 
rlinoti^b, the mcdiiim oí anotter Ufe form or ihrough himself at .1 later date, and these 
r méefe sets. As the child develops adequate expressive jar*$on. he .iko Úew ops 
,,v hit 'sorneone very nicetv called whole body language, thnt is. actiom which ¿o not 
tliruiselvEs modiíy- the citeumsíance but can work through the médium o sc J l ^' Lr 
rl -^Tliesc become rdined to 1 very cffcctivc gesto re system .n a Únu i w u n a c 11 ■■ ■ 

ítaE frathed the sophisnciti ii ^ >r ileveloptng more than perhaps a verjf cw 1 
verbal Ltnguagc: lags behind hi^ developitig abilits to ust ns ncrsoLi. • 
v rnín V muntb. In becween Les an intervenmg language wlucb 3 ™ M ■ ■ _ 

m ^ ncw kdgf rsever been seriouslv síudied. It had not as l 4 J- b. a ttr vt ' 

"t'McCcthy Cü writc her .hapter ... Carmi^L 1 h 3 vr h«rd ,t nonc 

SUCfc 

^ E ^ e cíl ild contimics with his jatgon, babbk, inflections. gesrurts, and a^ í ^ 

^^^tbeve are suon ranloFCed by a ftw vvórtb for acdon x ímgs. __ wo|1 ]j 

Rc^ítabic trom the data oforie culture to aiunfur I tried to '^nresáoiii 

^ JS ? ene TaJ n posible. Thcse woixb, ^ ap*rt ír*»n the systt ni ot ice ' 
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are added to, slowly, and never enlirety uipplarlt ihe original gjmtrnr knpigc af th? 
pü0) child. | 

The approxmmc devriopmentaJ levéis frotn mere fhings and nert thuigs and. rerlings 
tu quite ni ce *om isí"dit?L j t e [h tai tons, a* I tried to ihw; are by na metas compkte.k 
in «pite uf the rdarively enOrmous nuniber of factor* vvbkh cm inriuence the befe» 
oí’ the child ar any oí the interveiimg stagen, tcamtkdly ihas fhmcwoft 15 táll mj 
Iwgdy held, The lave majar dtment of logivil thinking. m we lite iü ibiiii abüuc i. 
iIil- m.m.igeabiliry oí te nse, seenh m appeat al about tbree vean, Fitrtnthhpriman, 
■iíl che fuñe tío nal fundamental*. if 3 km íii jll ai the abtfnction*, a child has almily 
acquired his hr\t ánd fundamental verbal Eanguagc, incomplcte, iruccunlí, and brih 
orgamzed ihough ii tnay be, 

McCuiLcicEi: Let me say onc more [hing. I i you read the alder anempti to fluJy cht 
spcceli oí children. yon vvill see rbat we tend to attribiirc ta a chikis iwhy* ourmrtf- 
ing oí n vvby + « 10 a child s -no* che arfiik meartin^ oí «no/ and so fordi. What hJfpcm 
apparenüy ts, this - and I givc the word -no* as an example - the woid mío* basóte 
de ve tope J apparently rather rarJv, A child can increly accepl chal whu’h it vrancs.íuifTl 
has to ha ve son se general form oí negabnm A general fomi of negation muy u br' 
umply lake the form ot shoving away; aftervvard tí becomcs *no,* That flOfi 
< evdop Jater into hoth the *no# oflogir and che *fakc* ofIogpeA chitó cries, *S\v\u* 
wh,dl ]lJ * poteócy over mama so ihat mama comes; lía child saya the word 
■m inania does noí come, rhc child will say *No mama,- which ii the equivalí ^ 
ck v%ur-<l Hmama« being lalse, This i\ linguistnally and s¡emantica31y a hágbtf ^ 
l ej31 ^ ll13 c ^ t, ‘ Sflo,i °í" OW that übjti c It js alrcady retcrring eo the fiataliTi' ot -Iü 
■ arigLugc. ] bis kind of thing is altogecher in the child m a sute m which st ^ ^ 
^1,’ii niT to che intürpretation which vvc later put on tbe word.The israd *why« É the 
períect exampjc, bebíase even m the adult the -whv* is so cntiíused agaifi and aenn 
Uiai yon dt>n t Itnow what the adult meaiu bv it most of the time. 

McCuLi ncm l )r, Kubie.wiJ] yon spcA next^ 
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WttAt l have to soy iroublcs me, partly because it renden* what is alneady cnmplicated 
eren more compticatcd. Yet it must be in ibe pkture as part oí thc futaUty tjiat we are 
ÍKUMing attd hsiT b«n discvmng íbr these tast twíí days. 

I wiot íirst eo backírack, so as to add to what lias ¡use been said. In 1934 I pubhdied 
j -ihort paper, whidi ibis meetíng led me Eo n^urteei ( I), It was called »Body Syttibol- 
eüUboEj :i] thc Dewlopmenf of Lmguage* Quarf.. 3, (1934)], and 

wLtb viciur pcTmisAÍon I will submit it to our chaírman to be rcprüdiJced as part oí otir 
pcuctedmp, sióce rauch of what I want to say is saíd títere more eonciscly than J 
cüiiJrf pcasiWy say it ifl uctt to ejciempoTizr.The paper begins by pointmg to Pavitas 
evidmee dial ncw connections ¡cmrditionings) cutí be formed in the central nervous 
System onty when the animal is not in a sadated State, and th-at conscquently aII pn>- 
nsses úfltamckg depend In vozne mea su re mpon thc extreme of a State oí Cravíng, 
Tkn ] pointed out ttut in various ways (whicll I will not go into Itere} análisis prc^í.s 
raentiaÚy thc sanie point, that is, that n is onJy ul tbe State of craving (of deprivation} 
tbt oue estabJishn new conneLtions and breaks up oíd ornes. Nc*t i point out tbat 
twitigs arise in iñfanty and i-hildhood. in hody tensión^ C onsequcntly it ^ iiievity t 
tlut che childV hnt conceptual struetme should bcgüíi aroimd luis ow ti body, .tnd i i.n 
bis ftnst apticepts musí dea] vvith the producto and thc apertura* ot bi4 hody, the nte i 
■-nd the fedings of lik body, 

Hietribre m imdersfcmd the gnowth af ladgutfge we musí begira by observing t ]o^:\\ 
What thc child wüuls, wlut pum oí the hody bermne iovolvcd ¡n the prm css of want- 
jnd uidmately how he Icartls Xo reprt^ent in symbob these and fbe pt crun 
Rrts of dic body which are involved -oíd Associated svirli these neetb. i L ^4 17 L ’ F 1 

kauM- niy otlly modiheation of yoiir schcme is th-n it begrns too tete. It bcgtm VíKt 
recognition ofehe pbcnomcnol^ of thc outsidc worl<LThat camiot t:amv tinti 
¡iitani has j]rcady realszcd a ^otní deal oí the iiiccrrud experiencia u ir i 
Itlc uspericnce actually begins. 

üjeui n: ] dij E]í)t wisb to indícate rh.it at tiie clñnp-notlnJig level dicn was .mx \o u ^ 
ot outsidc.Yoií catmot get irtikta psr oiUside ontil yoü spai e tr.ms orín 

litcaninglesi rhing. 


K>. bit: Luí me quote troni thc paper I ha ve re Fe r red to: 

^nce thd childs world begin-í iocvitabiy with owií hody and smee dat hno ^mcc 

dnld [o expa»d his kricmled^u n nheavs thc pressun- Ot nm:r]i;i 11 ^ !l L - K \ milv bv r 
-vn™ ha.forp™-,- Whth enters uno ou[ psyehie híc can 

Ií ^ing itvdftó that which ú alri'-idy pie^cnt, then H Ébüowí tb.U L-ecry liew ^ 

■utJ b>- thc intdnr and ehihi imite iomchow relate itsell ro bodily < 1MI ^ K ,:I - e^pandine 

Hns b>. * ÍO» '■repí. rr t hi, Wiri._ »n>- ^ P^*33 

It «wt j!so reph:M:i)t thc poce» of expuulmn spet-ch, t3t|Mrl ® hrciaíf, *^ L r- 
J ! « 94 Upt,.thc mEitánji>,Thíft es j< first a luilg pttimi m wllil h c ° 111 ' 1 ? 1 '‘ : „ 10 tliCt-. At 

Vping-Widi idvaacit^ ve ifl iliese «mtepu becoTnt »IH ; t'gestupes 

¡J*^** Fcnaa d üf • irf d*t lyíboiif 

Jnd ’^mciiti and cxprcssjúfcis. As nme gocs on tliey are jeprcstnted I- . 

«= ^nnw as kflguagc 
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"Hiat ís aO chai 1 ain going to quoie. In ihr pjper iísdf I giw mmy iDtismkwai tf 
somethm^ which we jJÍ lecognúr m verse má vrory, and which we recpgroe mil 
che gáffics wc pía y wiih uiíants and chtfdrtn ni which [he pj rts oí'the body .ir- luntcd 
h*r externé objects* ¿mirnals h ;uid $o furth. 

Now ]ft me come bat'k to vvhji I had originally p!inncd to say and which ñ going 
co malee ihings seem to yon even man complicared th jh ihey do alrrady We hive m 
keep in niizid the fact fh.ii ti ir human organran has two symbolic limctiatK juj Jim 
one r Une is liiiguage.The othcr is tlitf neurosis, 

To t-lir ity tny meaning, leí me quote a frw pages ih>m an árdele mm m prca fiw the 
Tmñ-J .Siíifcs Annreí /wtrs Mi r dfi¡¿a! jaumaí and nintfcd ■■ The Ncüitmc Pqkh&aÍ, tbr 
Nenmtic Procer, and ihe Neurotjc State*: 


tan] 


I want to «afee rt citar that when wy say diat thfle ate psydmlügtcaj pulcra* ofwtliíll ^ ur 
mu avr.irc, [ Ria> Hitan cnher of two tFiingv I hx-rt are tWü ktnxh of uncandow prorKscb, 
miL oí V. ich Íi rendí] y accrsftbltf to constfixiu? ^ITblSpcctíon, ihe ather not. Even the nnipfes 
axrmrres oí ilo, siicb as breathjug, ^uckittg, exrrctñig, movuig and xrying, must be Iramcd 
l Hjugi rtfpetitEon.AU oí diese aeóvinr* wtfrv urigimtiv random Jnd rxpImnT. Thiungh fípeti- 
□ OH. however, they bexome etfonomiL'aUy oipuizwl EOward gaik As tfacv b ex orne eliUv Kflrntd. 

C ,kt LJ31 . ^ jri]t3,H£ d iimpfy by thc ctinrmilpíatioil uf | thc and we uraduaUy bKOntÉ 
mp.uvm uf t e intermedia Step* which mjLe up thf aet. f \m ÍS tile grt-jL rüúñCdliy that u 
lJl } CJnitJ1 ^ ^ repetmon. h is in [Fns way tl],ir We learn fu Lv ablc tt> w.ilk wílhoul pan 
!*". ' ! h Cn Ll Wllhout Workitlg dut llie moVTOleritj bv which Wc esiumi.ite eü'N 

w ” l?l , In r lto w “ iy r l 1Jt thL ’ vlol ’™ sc ,ind tbrtf jug^er and thc aíhleEt- Ion cojuples chams 
rSr 14 m tlTÍS th * ^ (hinking acqnirc Sx-vcr, ltati: 

'!r ^ y “ pver m.iny nxrerv-cn.im steps as wr peHbrm irnripl^ irithineikal 
m ' j _ | , ° l “ tuinvt thniking, In each case ¡he intemiediatr xtcp* dmp inrx» dur birk- 

tion Ehev Jh-Tn P uT r t wii C0| ^ 0 ™^ Y ^ t f * 3e y nrimiii amewjlUtf to rttiariou*s?ifciartiM- 
Frtfüd ídled r h ^ 3,10,11 ^ ™ uij h -*Vtf called [he dímgr Oí^ 

.. . S! - *• •-**. SSL.. u*. 

“ ,,<Jt '^-'y « deenp^ Cüncrpi: itÜ an tffo»« 
work in tiiir livts-Kir'' o1 i “ ri ‘" í 1,1 Ufe. Utii-on<at>us ptitrcssn jit coiHítmlty Jl 

Sw iSSSS ,,"1 t ' J,, "°‘ hctume h -knJU -^nZZSm 

pmctsn: S «ivrcise i ,'!• i ■,.? “PP 1 ^ 111 ^ Sspe wftfuti cwirtrfv^Thmtighffliit Itíe Th™* LK^> 
evervdiiihjr |] ljr |S H-n^j i u,llK,:l '_’ n ^’ llll,l, i befuyidr: and it is oui of theit mrtumcetlut 

and do andXl 35 l h r, 0 "^"- '■! ... *v«y<h¡ 0 * that ™ - 

bntl!CmBrfousaádU»«®a¿ioii, ,l,1 1 li J 'y™Wic ti^áfffinnnrf 

thor and condud* ih.u ,f E he n fiv , h í . '. í’^' *1' 0(ÍK ,l; ,,I .> ; |1l[ " " ! | wm rhn w* may go ftif- 
m the tiill lighc ofcouv’iouvitMy rfi 'ii fh^ ' ' " rlJÍKLh oí IM, 'i'H y and t fnldhíiod ttnikl pkc f'bf 
lile. rhcn * e P^c« 5 wuuld t« UFmchtd m humo, 


wfll .tiot trjr in destín j 1 1 n"™ tI w >l Ü^."' l>nSt ' 111 thh w » ,s J luna™» *^ cl * 1 


Why ™ pender psychologícai 

discharjíe inicrnal tnision' brt ^ 11^' ^ ,hjt l . t ha PP Ens whcntrvTr we are imaWe m 
our címiH i ct-horntf ten$iun$ üiifonscioi^ ^ Í L 3I1 8> n f guül and fear Tllis n when wr renikr 


iVi’r 1 avía 


■ -ind rílen ejepress rln-ni m the nwtfciiig syniptoms oük 


e?íiirnp! l 1 , bm is oí"tyr bioader Mmnl i ■ *' U | Iri * ‘ ,l1 ^"' ! ^ K ' ^>rmal mboJkm ofdnearns ,i< 3 muí' 

nig types üfsymboÜc procedes ü, : > ^ i s eapablc ol'twa related huí difff 

ncMt ^* ü ^preseiu those absiMiriiün^hi I Jhl3kv Cíl ateTJ««iürcpo ^ Jiáí*p 
poses»laceck, thoughrs, and r'eeUtim ,ll3tl C ^ US to and COnmiLinícate hispa 

iyrnboh.The oiber s>niibo|ic ptoceJ ¡r tk5 ® c * tufta k MSHnds r mtdfe, and thtir wmtL 

psydioíop[ral Eeiuix^^ whidi he r un .,ur. Ü "] 1 * w ^ 3ÍL " h expresses in xh<guistfii [brnis iha 
prnctfHs t>f self-expression ihrotLijh I tJ , ^ L n * 4 ‘ T to djsthjrgc or ro í.ior.Tlie ftrat is ihe evinho! 

g ínBUW thc diesyoibohc procos of^eccpü^ 
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!n the devetapmg míam and chitd cJit^w two synibolk processc* haw a conimnn origina and thc- 
jbdbLy iü represen! interna! expenenees in symhoEi< ¿ctivity is dic jfnr qud pian rqmJJy ai úic 
iirucouc proctw and of speech. Whrther eithrr -symbolíe process is posible to a sigmñcant 
dí*i« unong mimab lowcrthan man is far fon; dear: which k why ]t i% not eertain tW.it thc sn 
«Rpcrinanatd neurosis* ni animáis (¿ctually m cinociund disturtiancc which ¿ka otcuni 
in hiiintjn ncurraeihrs idéntica! with the iifunnú itself 
íktvvücn the tvm forms of symholie reprcientation thc re is a difieren ce aboüt | whit h wc can 
be quite ipeafk,The difFcrcnoe benveeo thc lepiesentinnnul procer ira comitiunkation and the 
repraentadoniij prrKCv; in the llCiitoSis ia prinlaraly tbi: didetenee ktWSflíl usitig a aytnhcd (br an 
uweínal expcricnee oí which wc are oí un be awaie r und! using a synibol ro cKprcss ,*n interna] 
tspebfrtfc üf which wc are unable to tacóme conscioiis.The capaeity to creare and use syinbob 
■'i 'Lran'dornn,» av the engineers WOLlJd say) W ideotieal iu hoth and is esencial to hoth.Tbe dif- 
!rr^i>: f tnisdci sotety iji thc tacl cli^t che rclatinmhip oftta Symbol io the underlying pfyvholog- 
mI procesi is -consciou*. in Ijuguagr, and imconscíous i ti rile cieutosiv 
Coiflcquendy the mto of the synibolic representan ve of thesc two íypes oí mnconacioui* 
exfwfience ditíer.In spccch the symbol U like the talraiun who represents a firm thac ú doing a 
legitiinaíe buáüesi. ks salomen saw the hcads of the tinn nusdi rime and cneigy, because cIley 
dfljwst havr 10 visit every cmtümcr thcmieívflsj yet thecc principáis are knmvn tu the ciíSKMners 
3ni can úwjgys be reached by thcm On thc other hand, there k anüther kind of ndesmn,* t e., 
ihr rcpie^cntiinve uf‘ a gang nf rrimínak, or tht ^CCter agen! of a foreiiztl i'inmrry- Even if he is 
tiptuted, and even if it u known that he ii the agent of criniiruh, he will not dieulge theit iden 
íitvnr whíTcabout», nteept undei pi™urt n it'jt .lEI . In the neurosis thc ncladoikhip oí the symbol 
Eü Lhí jíiacQCSHhJe uncomcíous procedes which il represeots ii of thh n acure. We mnst repejt, 
rbíiefoíc, dur IB human l>eing^ vvfff not able in the fírst piaCC ÍO abstraer sbeír píychological 
f^tsses ind in thc ieconct p]acc to reprvscnt rlrese ab^nciioiis symbtdÍLally. ¿nd it in the ihini 
poce dwy werc not able to render certain iman eptible pNycholcirgicj] procesa inaivessibíc to 
rofiscioui rntroipection, thcrr conld be no indi thing ds a neureym. Togethcr. theit, thtsc three 
linnur c^antiñ Loiattinite thc Neurocif l^tentij]. 

Tfius húHun vuJnerabiÜbr r-? the NennosiK (i.e., [he Ni-urotie í^rcnnal) ¡lílSiCt out ol OUi 
tbr !í>Tnbo!ic p^chologica] ílincriosK withtiui which theie conld be ncither a neiítmis 
^ a diinking pp&r«s t hnt mercly drcanilikc scnwji % iinagery. paj^ivc echóte ¿>t previon* pei- 
"■Cpíu'jins 1 ike rhr nenroy^ plan ful ICtKHl -ind gpfcvch IttJlíÍPÉ jynibobc prc^ewes by nieniiA of 
^li:. k- sen^ory imagen - is tahen rtparE and rc^^inbted tu ncw eoiiihinations, 

Oue tif tbds TnatriK thc Ntuniú ffakfíi emerges gradual ly uul progiessii'dy- bcgíais thc ^ 11 
ilut süitie complex piychídogical e\pcnctiee is hjddcn m sucb a w.i^ ib.Lt .lII chal ih ;ia'^i 
Nc tü füRSLíom mtroípraion aitd jil diat to the woHJ o che svítiImiJíl bchavioi u bic 

'Cpi-.tcn^ ¡e. JhiK fepncsíntaEíVc or Symbol or translorm m-iy be limpíe JE hrM: hur wiih rhe jm- 
^ ttf tiiru 1 thc lame lyillbol can come Eo repiesent tsuny iiiddcn piycholtigtt jI sI.Uls, .un m 
Uim therr can be lepresenutives ol reprevH.oc^fcves, ^yrnbols of synibols of symbobi sq tliar rhe 
LOmpJn-io,. ofiuch a finkfd Chain of synlbolif represelltati™ Cin become verv grcat indecd- 


Íh ^cech, then, wc Use a symbol íur htkncthing oí which vs - c are cofth'Ídu&. In > w 
neums-í Ust , j wmbol Ibr sotiiething th.it wc ue unawarc ní É and ifu disíhiLtuJri 
klv **w tinguage and (he neuruík is thc dilTercme betwcen bcirlg conscbms or 
uikoibcsous of thai which wc .irc reprcítming syinbolically 1 he capanty tu ivpr<^ m 
innfir cjqwrience symbolicdJv is ncL e^arv to both. lint di ^ome point a didiottniiy 
^■urs bctwcen the symbotk representanon of tbat of which we are awarc and me 
'>mbo!ic rtptrwnta|dnn of rhosc thmj^ of which wc nre un^ware. Micrc ne ' 
'tiinswL-rcri questioní. aboui thjs: rbr cxamplc, musí tfVtfrything th^t wc nr svm 

h " h «'ly « onc time hice bren consdous? As &r ^ I kncnv, this is one oi Aoie muís 

' 1ut people have bia-ves but little evidente, It is ccrtatnly n ue. uwcitr ^ 

"kmhiiig rhar a chdd does inckding hh preverbal acá vi tí es, can be used m e 
^*hcther this i. loclcing, emwling, w^lking, runiiing. eating, ^ 

thmw.ng AH of átese can be nsed in infanev and clnldbood, 
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direcr expresa031 ofa trtíwdcHK purpose nt ais jíí indirect cjcpression ofthingt oíwhkb 
the chíld is un a vea re. 

Hnw do wf rccognize the difFerence? Agaiñ in a simple and pragmatR* fwhiofl: by 
rhc aqtnmitic repetitiva ness <>f the behavior Vrhen tt t-. serven^ .1 purpose oí which the 
child h unaivare, 


ir we tliink oí our uwn expéricnces wiih infarte* and dnldrrn, wc sec this m tbc 
reprtitive play oí the thild. and in bis haiicU ing oí bis instinciuaJ tunccLons jk wsIE.Tbu> 
e^iiníí serra tiot mrrcly the instmtnial or biológica] ne-cel ofthe urtsunsin bwt dwi a 
vast iuperstnu um- oí uncomeious needs.This íhciipí both in the arca which wr caE 
normal and in the pachdogical exaggenitiom nich as compulsiva and phnbu caüng; 
indeed, n ócnirs in .di of the distortkms of insünctual fiírtetiort th.it arise- in ^hiJdhi>üd. 

rKBASüKT-SMlTH’ VVouId you mst agrcc thac ai ;i ve rv carEy stagr a giren í.yml*w>] Jiny 
be used simultaneogsly Íot both conscious and uncomrioui? 

Kub]I:i Noi «may be* bitt nfuitys is.Thm is nothing tltat wt do dut does ñor sm? 
both comddus and uncomcitius imsters, 

i ins. Is not your eurtceptjori oí uncomrious iike thc vermiform jppendiv, m that ie 
performs no funutton and bceomes dbeased wpfh extreme case? U is therc Eor no dis¬ 
ver ni bie purpose. 


rvisnit.: 


y- VÜUía llot compare it to a vermiform appeudix at all. Unironsaoirt proteo 
pri-tomi niaiiy Functiom, some of them corntructive and ljscíu 3 t lome of thc=n 
estructivc. Sometióles thcy are constructiva, yet at the mne time cosí li* a high prite. 

F ]i 1 ^, Ibar is the point. What are che constructive ones ihat are perfbnncd aíl th-e 
orner KougbJy, what is che fiincbon? 

Kl «i-.. I .Luí not a tekologist I do not bej^in witli that question. I bei£iü vñth the 
whetbL-F it exista and ho\v ir opéralos.That ii exisu i. cxperumsitaUy demon- 
stT.slile. J svill Éíiye yon demonstraoon m a mmnent. In fact. I sviJ] dmw yrni char it 
has very powerhil mfluenre in human hfe. Thac is aLso demonstraba. Let me ght you 
m tW ° vvr ^ am P fe vxamples. Both, so help me r are rrue lories | 

ae sumniL r nt^ht I jtrived in tire Cirand C'entral Su non tfom rhe ccmutrf áiid 
n a taxieab and asked the driver to drive me homr My borne h on Elrf^-ftrsr Swt 

Jií T T nUCS F ” r thoSc o( voú wfe« -irc not enñnrly &nÜür 
is E¡ n-hrv f K 1 ni ‘^ L lL 1 un M p M^düson Ávenuc thís way Híff 

Íind^riuí-r¡L? T': > ,a ' _tir í t ScreL-t ís ;1 «reei in u!mh tralKc is boimd this «y 

which iviml/l ' ' ' 'i'■ 1lT - IM l ^ lLL s ' J£t * <:s > driver st-ins to ower heit (iiidir^uniíJ. 
^ ÍiíSÍJr?. -rr* E ‘ Shty - fiRt ^mst tfc A> he «««d .o 

-tcT,. a^nst .C ¿ffic* ^ W C ¡,TC yt>11 «° in 8- 1 ' aid 

T Strve r hut he« 1 h«r b«n dm*h* 

d C T N ° U ' " h >' llí ’ >"" ™ doing rh,t^ 

£ÍlZ k T lybt ' yOU d «"‘‘ ,a “ «b- odd niimbers"* 

out ofhis htíjd and w.iid ol jb L ‘ Street, tumed .1 round wl. 1 i his cy« bulgufl 

jftcrnoon and [ost my sltirt^Thrn h >W ' UÍ y,> “ ^ nQU ° 1 liave h «’T> betdng on íhem^l 
on the odd pótítirtns -it th» ' U p roc ecded and toEd me that he had becn hvmne: 
steadilyí un ti] now hr enni 1 ^° oIt;¡e shop j 13 afternoon, and that he h.td tost 

Eiglm-scL'ond instead * ?T1Cíí Eighty-fir« Street and h.id had to g<? í ü 

tañer tu iiui^ht I onl v k-.'w U J!lhir | s - Ln place, there was no turrier, nn resn- 

filkd Ln the Lt V “ y thjt P“haps he dtd not like rhe odd nmnbers: ht 
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ClTPEflNETICS l«$e 


My recomí story cont erns che airphnc drc*yn describid úí Ehtr paper to trhkh ( 
]i.ive alludcd and wliidi i* appcnded to rht^t? mmrks. Thcirforc I *i«d noi rcpeit jt 
hert:. 


Pa r ts: r ho whole ttylc - ihe thing still doe\ bavr + ir scefl» to me, tJie peculiar fiiwr 
L ^ IC vcnnifbnn orgam whit:h exíst to be míectrd and havi? no íiindion. 

Fhi.moni Smei h: Dr, Kubic did not expLiin wha* fimction u was pcríbnnmg. Jt per- 
tonris a m;iJ and ven- inipomnt futiction + 

KffliR ft W.as pcrtwttung m importara ímmediate fiinctíon in thc behaviw nfthetaxi 
drivtT. He svjs ashamtd to go borne hee.iusc bis svife svould ridc him likc thc dcvtl tor 
pbyint- the ponics, A wfiole human drama vm k-hind this episode, yrt not dccply 
jm-nd. J litt other es ampie led baek tu ti»? girl's mosr traumafíc expe ríen tes. and ro 
i " do ¡;P eií P rob,emi of Üfe. Shc did not sv.im (o táce thesc « all. Shc bad lud tt> 
bury me expen enees, yrt ai che same time they had to be ty r tesen ted .rdireeth in 

pisi «une tona th.tt wss gnjng to yet by. f [figure J4| f 

[ i ^ | I v\ould Ida to suppltítnent tliese eommend by presentítig for youf canddenieiorta 
uj> ni Kt.itiment on thc role ol rimclkvtí aiucmg che fredbaek mechanisnu. The 
triRiium is iit.ii L* ím relación to thc problem oí the evaltution of so caJfed iMyduHur- 
ger>;« beeatise ihe quotatiou is from my ion tribu tion to a «cent US. Public Health 
.Rxvite conferenee on rh.it tupie. The specific refercnces to thc surgid! problem «loes 
not. however, lessen íes general implicitiom: 


I?'?] 


THr ROLE OF EMOTJONS INTHE FEEDBACK MECHANISMS 

tiímil seiT«"nr^ V |1 * bt ' bNS‘! signitie ante Ul einotáotu in hunuit lili*. Althnuph nW-> 

tha . psyehdogical pmce««.*ey W *D**m 

feedbicí tim 4 '; lri ' :r^" [ ^ ínUnoih un ptvehie piDccucs, In diú drculv nr 
m it tL ;\í tT r thí ™ * machtoe: Jodeedftó » d.e majar to tu m 

Zí; Jtiní bfe Thus U ndLX nnoml dJ.2* 

wJi¡ L -h u nir.. /,.. 4 ’"’ 1 ,J L '’ *"® er Jr!ltf c ‘ litSün ' Il ’ iuJ '' !l t| u ality to JMV psvehtiiopiial enjietieticí 

!T 11 eUtot. «eitdl Z hZii efe. re¬ 

lió» -Ii!d r'tMr L-isv i 4 1 'i'',' l ""-' >ri ’ J<11 | J ’ :l ‘ Wy LOOtr.isE. Jml mil within normal Dmitt (lep^- 
lepcdiioir demeMÍoii ' ° u> P^ilente whteh méti m wjm » i"OiJ in 

*™p™¿fcdb. cl ** f “ *** * ***“ ’ 

undtr Üiew Huir m lim' 1 " ^ Ul ‘ lrl -^ ^ l,1 l i í r - 1|£| ¡ Fü^iin.- 241. jtf (rnimiund sutes can be gicllpd 

its fiindamenb) i, u J t v wd wb oíV I ! f '' <|ml " ,lt ' wK " ithm ' Bdf ' xilhwt ^ 

Witl, ojlf ar moro llfl | u ,' . L ' 1J " m¡hlr,ed 111 vanoiR monr comples rnuniMin.i, 

hwt rhere js no tmnbmarinti . - L + : ,íl13 o^twr mor v frequelltly iban wher*. 

clinÍLj]]y ;lih{ ira Jj]J v J.i,. ],, thV° vcet|1,n ^y ü PPüiÍEc piirs, which k tnikrsíiwn tu us buch 
fijar and depjvvsion below rile- ■ ■‘njier md uJation vire ibovc ln JiHcrjn- dn iililíp Jmf, 

üequendy rdcases or rj.-i],i f u ’ . rninrdanora indicatcd hy dotted linee Piyilwíurgen, 

rinnal ütures v.lmh | IL . ^ lJu , u " i/t:,r tUi ' mtrapsyichii influente of rhmc emú 

inr h rcenForcm^ Thii dnes rsoc iF ■ "* ° T , c eiT,ocitíns 'whnc arcuiar influtllíT on b l h.iv 
why this sometí mes Innot-nL. L 7^ ^ L ^ r ' ”_ ÍJU,tvlf| . t \or i jn ive ] T | lfc kr any «neraliuróni - 1 '- 
\hc expresen of ar\ L'motimi an J niLKL hc buri li- in micid thaí tht- t rUv&on 

[Figure 25] T ^ Circular or feetfbaefc inHiiunce need not be jdendcaJ. 

oflear and «kmtKEiojn^ ? m,íre rv K L darJy (a deiTc^ {he mBuence jni/ur ih: 
beluvior i\ mhíbitorr) Agnin rhi* L ' V ‘" lMse prQces&cü whncr circtllar ¡nHuem f 

1 the.e farts j_ w 7Z 7 T ' F - VkíKl,r ^" " nnt an ¡nvjnjhJf rule. 

«Karmal* períon (Fur iirlstíine<- m án^rV tU|1 ^ us ÍOn. Ti pychosiüígcry Wtv aticmpted in ^ 
■ilwiMl índex of thc mftuenée' o f' thl r^ ÍUd Suftenn * hotl1 ¡tHWMbJe p.tin), rEie ruüNE fuimit- 
ro Cón^urt bcíbre ^nd after oDenTu^? 1 ^ ll3< ± F - ° f1 ml< ’ íjf ^^cioris in píychic FiíL- v\ou]J ht; 
Iions Ot 1'spairiiLc, and ct mvt . r , e f v t j rt - t r rt c wen^ o| in£ Cr j,ui ebrio» i» iJUSIIip rt-pcir 

■ thí ufdeprta™, Jlld fcar m o„Kin. e us to 
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njch repctií3cnB. Per expropie, we wauld expvct til át i Itcr psydioKHrgery r The snbject evien m the 
lai-r ívj Ccjj 01 ieppfttion iva U Id he rdatively cnmphtL'ent .Lhmit rqpcating CMptricnrcs which 
bfLiiisr df thil f?;iF ind/nr {kprc 55 ]OH he wuuld previousty hive ¿vtiided.This Li che baste di^ngt 
¡si'Iiu-íIl l->r, and no[ inmJy thv ■ nflLle-Elt c í>f tJte upenlinii üfi ihe evert drepby ui'tímoiiunnl tire- 
*wfcs. 

Piit^; Sjuppase ont dkl ñor ha ve eme, what would liappen? 

Fpj M.tJNT-SMiTH¡ Tlus 3% likc vvhjt happeus tu the rectanglc when you nemove the 
width.Whjs kind oí” j nrctangle ha ve yon got? 

|J nTs. Ir es irpt obviuus ro me why ii is not conceivablc lo h.avv the human being 
fldthütít ane of ¡hese objetes rdled the itrtctinsdttus. How wauld W ¡icr ¡md what 
wnuJd he da wjong? 

hi mos r-Smiii: Lct ene give yon an írumedute inswer. ít wauld be imponible tu 
artention un ,myrbing Ibr ewn jii instan t. The only reason fhai auy ai us iK>w 
¡ l, c¡h^ uítfjiEÍoii mi inythiug jt .di i\ chai utu onsciously he ext Eudcs fmm liis strr:nn 
-tí fe tiflón aJI the inflow oí inipulses fxccpting (he un c to whicb he i'; tiireíting bis 
■ittenticm rhat is j very positiva activiry on Mis parí, and ü it weie removed lie wauld 
blurrcd and ownvhelmed by the ínHow of impulses, btrth ñom incide fiis bady and 
ta9ni ^e esternal envimnment. 

^ J ^ !r Let me nid that k n possible to cortreive of a cu [rute w budt that it woutd he 
P'- ibu to uke the linm.^Fi being ai hitt h, equip htnl tu han J le and sytnbolize and de.il 
,, iJTULb T i tt >uiíy with tu mor* nf thrsr impulses th.sri we do now H conecivabiy even 
.il d cfieni, I herí- .¡re gome dijferences thc pt'iiplc iu ibi^ room. Stmiit in 

L ,' s KK¥JT] 1,111 handle six setv of ideas at once and some can handlc only one.l he peo- 
w bci cm tiandle rme %vmiJd ^iy they cannot eunt entrate ir tí ve other sets are intm 
^«tThose who can handle five ur s¡k woulct srili have to dim.tiace somrrhing 

not vet invented a sodety whích makes it possible so to equip ni individual 
7*** no[ necessary to llave an unconscious in l>r. hremotn-Sumhs serne. I don t 
_ ln ^ lf Lil uur | sense. Por your sakr. I l'itts. E eoüld invene ont*. 

^nuvi-Swm: They nu-rge. í think one con Id show, .^s Dr. Kubie said, that in the 
■su Jriv^ the re w¿$ httíe that kvas huried. Everythtng was un the smiac.e. íc 
í-tul-. .ti the moment, of inconiing impulses» üyt instance, thv sol]nL " 

Ul c sitnotypurt fingen, which you probabh &á no( hcar» but which, at this moinent, 
yon une ai , j u - r , r f | Mt Wii nyt buried mé con Id haw becn bmusht to yc^atMOOon 
£ an y ifionient, mi! yut «™ c active procos vcdinicd thv.n so di* yon COUW listen or 


[2I»( 














eyfltftwfnc$ itse 


Pitts: The exktence of chat gives me tío difficuJty Jt ill, It was úni \ had decreced .1 
difiéreme bcrwecn his conccpt and yours; ii ivas abran üui i luid j qncasy fccbig, 
m>t abolir yoars, I think thar is íiieseapaNe, 

Fwfímqmt-Smitr: I think that you rail! fínd no dividí ng lisio betwcen tbetwo. 

PlTTS: He think* there r%. 

Fhemont-Smíth: Let m ask. 

Kubíe: Wbat do yon think I think? Tcll me what I think. 

FiTT^r The reason I think that you happen lo beíicvt ihk is dial m tilked aboaí 
something more or less similar last rime and I think you ended in che posición that 
diere was a substántial difieren ce be reve en yen.tr minan of thc uncoirsnni-rs and ihii □i 
the other pe<>p]c who had orle mughly of t hat kind. 

Kt iíif; Whal kind? 

Pii'iííj In the sense dial youns %vis somcwhat more líkr a ti isolated bis than chetrc. 
Kí.'fui-r Unforturwtcly the urtcomcious can bocome isolatcd indeed, If it did not. diere 
eould be no such thing m a neurosis; but unfcminatdy ncuroses are ubiqüitouj, Whai 
l am tryiug to iay is that akrng with the devejopment o f the capaoty to represen! 
d dii^s syinboiically (wbíeh h necessary Cor a|] ofour highest human fimcrions), rhenr 
has arisen for reasom which are not enrstelv dear, this dithotomv hvrween thi m 



■uní which F ire on che fringes oí eonsL lousness (such as the fcaxi^drtyeF exampk) 1 and 
cEnrip which are so dceply buried thac we < .miiot get ,n ihcm without some special 


mechod of excavadon. 

VIelni-h, The jmint ts* the», that che secón d tase, rhat of the? svorrun, was bctwsen tb? 
fwo. Vou did not dig lor it* but it was suppressed. 

Kc. int. 1 dug for that hy vjrious indireet mcthrxfs. 

PJ»] Wlepíhr: Ylh, J 

FKr.htOHT-ÜMini: I3ut 11 carne np partly ^ptantancously when the ridiE oiur carne, 
wiien Cite apenen ce had changcd 

Ki.jhiií: When her rtpacity to Uc cerní i, pn,hieras htd becn ciiljraeJ. Wk-n the 
ymlr teelmgs jbout ihose ptoblems h¿A been diminLslieíl. 


'- T " ju+v Lint K 1 

couhl e] Ei ni iia te it coi] 
never been tried 
Kel.ired fo t! 
dithcLilt, co be 



is conceivablc to me th it then: wo.iJd «vr be » culture which 


mpletely | tepejt, howcver, iJut we do iuit knun beciuse it hifi 
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wcbaJ lite oí infante which seems tu evolw into rarly pañíes, nightimres, eating distur- 
hincL's, boavel dismrb*nce*. And primitive neutotic episodes of cMdhoud. Certañdy it 
™* b*g<n «riy. yw I cannot jiuimr when with prcdsion.This « onc of che more 
importint qutstions of luIujuI dcvdopment: Wlwt can we do to control, nmtimize, 
sJupe, dirimíate chis dkhotomyí 

-MrCuiLíKlH: Take them baekward in ti me. Yo u ¿nswcred Dr Ger¿rd\ quesdon. 
Cixnmimkation, 


Mwqtíis: Do« che ncüíotic symptofn bave thc same rdarions as commimi carian in 
fíen eral r 

Klthif; Ibis really relates to Dr. MeCullodi's question. Again ii | is bard to aimver k, pu?] 
tafause certamly the ñmcrions are difForrnt. Evcry neurotic symptom serves múltiple 
íunctiuns, amung which ú alway» somc gesture toviard tile oucside world, whether the 
symptom is ¿ hnghc phobia. a handuishmg compulsión, or a, conversión syrnptom. 

^ ic may be F it k a way of telling thc world rhaí there are things t will do and 
úmp [ will not do.Ycl this it not ks primary ííimtion. íes primary funedon is thc 
•eíJwtTo ¿caí with crrtiin internal tensión States- ansing out of unc-onseious conflicto. 

Maiquisj Hiere is une Sdnd of Lnguage which ín sometimes thonght of as expíessive, 
jire miotionaí expmúon, which docs rus* ¿ihvnys bayc ,i cummunicarion tunetiun- [t 
occun when you are done, and so tbrth. Is thc neurosis tbat kind of bebaviorí 
Kojt: Thát Hfvcrts to what I said befare about cmutional disturba rúes wlúch can be 
inducid cspertmrnially in animal*. In thc ir túndame nial n¡rure and dyrutmic* riñese 
quite dtffercm tfom the disiturbanecs of neurtwes. 


in; j wonder whether a LE jnjiti.il psychologLste would agrec with your statement 
íhítiurRiitioniíLg or le$miilg js ¡always ¡ttsodlted with States of craving and oceurs oulv 
r: thr absenre of eiCMtion. A rosear di phyvidst unce ■ ame to me with the ¡dea oí 
Jome worfc m thc íldd of psychulogy-1 suggested chai he shouid pick .1 problcm 
u which Iil‘ L'uuld utilijre his knowlcdgc of pbysies. Aftcr j íew days he carne back 
^vitti .m índútiucfit ofall übjctíivc semites iu tbc ficld nt aiüni.d bebavior. He telí Lhat 
t h e ^dics done so fir hád me reí y productJ j nne-sideti ind miskading picture oí fhe 
psycbology of animáis h si nee expcritncnters ahvays had used hunger or the avoi dance 
^punishnient as mfitis'anng factors. Whcn I tinally inquirid ¡rito tbe rype ot problem 
h wauted to wuríc on, i discovcied that he wms iuterested in sueh problems as the psy- 
^Hology n\ j chimpanzíe retí ring with .i tlill stomath for the mgiit to its cree nest and 
^ bst look ai jes surmunditigs. He was svondering whether such a < himpait^ee 
v,r í5 rapjhle of gajnmg new msights bv attentivdy inspecting the Landseape or esen 
ofeqjoying the real beauty el an Afriein sunset. I .1 m not going to advoeaie 
of chimpanzev sobject for sttidies, in experimental aestbeticsL 3 merdy vdsh to 
that diere is somc evidence to the effect lhat a bilí stoimcb do^ not neccs- 
prcvetir ct>náittoning or kamitlg proccsses in animáis, To be sure n evcii a. ó n 1 
of the pmperttes of visual C^stJíat involves more than an analysis ot percep- 
tüa| lK *m. It wiis Knit Lew-in who uned to point our that von cannot anatyze or spec 
7 ^ pTOpuities - no marter hmv | objetive tbey are - if you ctirn your baek to 
^Anobjceñvr psycholoev ofvbsual (ksUiltnt still depends on your having to tu ni 
mmá taking a look atibe Gesiulten Similar]y, thc fact that fearnmg may ™ Vi “ w 
■íj >lj ^k? C ^ tlJ ^ stoncngninve fáctorí docs not nccessarffly rne:tn tliat t lCít t,Ktl,r ' 
ti\[ be idertdfied with cravmp\, deprrvation or an empt\'' stoma¿ h. 
f " COfln « tl( 'f With Dr. MarauiV uuwdon. I ■¡hciitó ükt* to necall one of Buytcíidij 
35*- [nfid enuHy, Buvtcndijk, whó for nuny ye.» ir, dw ot thc l^t P hj>- 
inmtutí in Etirepf. hai novv becomc a psychologist and ■" a recLnt pi, J , 
***** Hhc finr «aífcof ihe chijd. fBuytcndijk. R J- J.: V# <*** L:3LhJn iÍLi 
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KrmtfH, /Vyrfor, 2, 57]. Sinee yuu Mmngh rrnphdw míe oí interna! rraeds uid 
body rcnsions in devrlnj?nicm 4 I vvonder. Dr. K tibie, ho*v ymt wouíil iiiierjiíec che Jira 
smi]c oí an inhnat. k che first smile an epipbemimtmon oi bnddy %ai« or» n a smikü 
somethlng or somebody? 

Klbiü: ! .1 cn not sute that I quite uudcrsund thc qumiófl. 

Klüvlh- Suppose the inEant h lying on iz\ back pcrfectiy relaxad and \nth m ptovmv 
]o^íi. al needs atlendcd tu. Nüvv it mi hilo í»r the Ut\i time, The quevciurt i& whedicr this 
snrtk- is mcrcly j cuncomitanc ur íutiction ofbodüy condittom ut wbrther ir tuphe- 
rinmenon efieited by h ur diretfed tow jpJ, sontc sdmulua or umtt stmuiiu^ jjpect nfdir 
esternal world, 

Ki »ít:. I shoüld thi ei k there is a tumi Jera ble pmhability thit ihc lirst nímíe of dic 
vhiM h parí oí general random acnvity huí rlut it hecomes 4 metbod of eoinxxMnica- 
tion witli rbc grownups hHje tínd to it. Íe i* dear u> anyone who has rvrr hronghi up 
¡, hi Ideen that it bicornes a metbod oftenguage ver y ciík 
Fremont-Smitu: IdentificJCion confies iñ eariy there. 

Savmíl: Dr, Kiibres interpretation, ¡futan Jiteraüy. ú resabie artihropdúgic% Ifit b 
rorrcct, diere should be culnirei — many oí chcni - wbcre a nuil? isn't a sign of pJfa- 
surv, wbere it jliüe meam sorhething dse + or even more frrquentfy. mtm nothmg at 

4 til. 

J niv. U sbotiid not be very canuuoii. should rtot mean aiiythifig. hw^iNv hihm 
■ilvvays si míe when happy. 

Miau. Tbey smiie cvery wherre, but I don t bdieve yon have to sute at that way, JfyóM 
" t^ndoni bebavtor in tesponse tó States, inrenuljy ret o^riired either m- 
ltt *? Ür lhe culture can cbange tbe mraníng of eitbcr. A gtHnd irMm nikuns 

e.xist th.Li rían lJ Le teirs in a much more posa ti ve wiy iban tve do. and tcaru can be 
curniL into expR^ioriS of plessune Liten unií« ccrtainly can be narraed into esp^- 
sions h.> uspe.isure. In üali there are .a gnod many siébatiom in wfckh m adnlrV unrl- 
. E1 h lS , ^ R c 1 ’ ív x trtualíy imane bebavior. 1 he person wbo sniiícs too nuicb irt Bafi 

AUi ly i^ '7 " J V ' | 1U “ l trr,qi ^ c ’' r art " comidered inxanc The exprcssivT ñ>rrre¡ aur 

modifiibíc by cukurc J still íhink thr d.,i, ,v, h,v L - ,, pri . iL > ll( sugJ! « r t h.n , «nür 

r*™” 10¡na ?y sUtK whlcl1 ™ diffi lseíy pl, JV1Mt in wmt , W . JV .„ , M «m- 
SjrJíí "TU 3 r r e ’ 1Í ' cd P hase - by s r , t /, d,u <,n .hr ,h,ld 

W y ?; t r^^ m - R ' : «I- Hr, yt'jr OV 

:,' y ’ ■ f (I 4 )J Th3C hl i' robabt >' rfthc tH-s, tiLiuTi.ii m w 
v * quite tiitf " cni fcni " h -“ fa «peemt 

KUBÍE: 


I on certain occasioiu oí hos- 


Thrrc «s much (instile smiling ¡ n ¡>llr ,on 

symbúHe stait-niem lí,^ rll< i, *!" !, ' %LT . tü 11 r Kb,ver i quístion, wlictber the vniUc ■* 
botb. And ihe f,., tlur'T'i' .' ,L 5UC , SU C l>r tJu ’ mildc * 11 chai it vwy rapidly b«omes 
□en* oflangtijge wh .t 1)7 ítX ' ^ T" ^ ^ ° f ^ unCOnst ioUi 

coding-butii i statcniLiif h ^^ Y íry "^ to lv lhat l™giugc i' J doublc 

,hc in * fe " ,s “ 

rtUrfm'Hcfcridí Klü“-rt? utt ' ' dl "' k “ k , m> ' k “ l> 

sviaibolir^ 1 L iy 1 c «sence oi a ncuiosis tbjc the piucas ^ 


symboüc? 
Kubie: Ves, at 


si.bject dn C s T Lncw^nTs‘ he p,Dce * 14 sy,flUl,lt ' jnd ^ ^ 
1 í;Ubi:b ; Rj whoin? 

VuN Po^kster: To hinscttl 
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Fphmcint-Smstii; Thjt is part of this businesv ít is tbat che languagc is not only com- 
aiunit-jriün to thc outtide wortd but aíso to unes sejf; the neurosis is an intemipdon of 
LftiiiEMiflicatioii id unes self as wdJ as tú thc outside worid. 

Puts: Asi corolkry* an animal neurosis, so callctland a human neurosis ha ve noib- 
iiu; m common. 

Ml\d: Dr. Kuhie gaye a ddintdon of neurosis at dar ftist or secan d tneetmg of ibis 
gioup (hit ought to be appropriate here.Ynu s.iid a neurosis was charactcrized by :in 
■níppropriaie method of sceking a goal 
Kubfe: I have nrver said that. 

Mead: You have. 

rmflw-Sfcirnci Ymi have neiirone amnesia for jl 

Pírre: An irreievani repetitiva proco*. | P23] 

Kubee: [i, without kmrwjng it, we seek unaitaínahle £l wK urtdcr arty mjsk, thtn our 
eoodiitt bctnnies hotb repetitiva and inappropriatr+ but it is the unattainabiiity of the 
yncottscious goal thai is esscntiaLTbc repetítiverless and the inappropriateness are sce 
ondury and bules. 

í J nis: Ht said irrclcvantly repetid ve ptuccss, 

Mluj: Tliat he jdíled aJscxThat \va.s the essenee of it. 

^Its; He must know. 


MtLtíUocHi You say it as ofits esscnce symbolic. h that vymbolixm neccssarily of the 
bnd we cali bngtiage? 


Ki:mi We[E„ Dr. McCulloeh* in the neurosis the synibol has many forros, ln obses- 
•'¡md States bnguage ptays an important role. In comptlUive stares aetion plays that 
tile, Jn [he phobías it tales 4 iriU dílierém role.. Actualíji; the use of language i 11 the 
nruroric symbol is relattvdy um 111 portant it is rdaiively unimporunt in whieh torro 
neurosis presentí itself.What 1 a ni saymg ts ihat thc symholk procer vvhkh ]s used 
Ml bn^iiage, and which is the í/ijv qiut non oí Ijpaguage, is also the sinv tion o* [lie 
neurosa^ with the une aiidmoci.il factor that in languagf we dt> know by and Éarge 
,U|,|: tac are tn'Liig to repffrsent. whereas m the neurosis wc do not. 
bn- isín; At ¡he avenbnplifying this qucstimi.in direct answcr ro Dr, Marquis* 

I find the siroplesi solution or nu^del is to regard the indiv idual with the neurosis- 
v íng a conip]^\ j iuti^rateti series cif uperations m ■ nutria oí other series ol opeu 
1 be iiuppropnate ego ftmetions may be direcltd toss ird two kinch oí muer 
■N^rcv uí opcrations. One of tírese may not be physieally present huí roay represent ¿ti 
lnj í>pr£ipri¡*Ee series of symboh of the other {inncrj sphere. 
f Munt-Sjoth; Or botíi at once. 

Ü T both at t >nee r 
VííAD: Vwi WQU\Ó jnclude - 


B "" 1Srr )n fe language of the ego, idffh superego múdd, the ego operations cím- 
,fc ' n vnv ítunmenTjJ operador is or the insüíietnal-phyMologi^ or internalizo, CÜT1 " 
yie nce.Thc fgr. Ílu ¿ ga| 4K y ofgaalí in (he itim-r sphcrr of op^rations whn ¡i mjy of 
| h3 v not be cooóguciut jiuJ releanC rn thc outer series. 

"Xviukh. A re those rebtions neceuarily Symbolic. <>r may they be di^ci? 

, %IS: u, ««11 thc vvork both of scnuniicisfi And nf philosophcrii qao 

;° n d speride meamos ol'sucl. operations. Un til W¡? drtlnc (he deta.led proceso 
elcaHy, I can not answer ihr qurstioi i. íf you would set up examples an a | 403,1 
ftn rvotatuT^j wou ]^ ihe question Lolicretc in t^perationa 11 h' 115 '; 

ln ^mwrr.We wxd a nmriúti whirh is stiffidently neutral and iree tror 


pi-q 






na 
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cmotíon or eider ¿cerned u^minga to permit formulan rig; au cxpmmcnLd nuái^n 
wliidi would elidí. a meaningfiü answer. 

Gerard: Pcrhaps the probletrc bes in what one meam by íymboJiiiaíML 
STftaün: í wuld suggcst ihar acts are thc kcy. Aets. whtthcr syuibalit, irrelrvant, or 
efFeetive, ihat our subjeci 1 * imprllcd lo act. He ts in a dithcult Htiiation. If he acts in 
sutlt 4 way as co get oui of ¡t, we ha ve no neurosis and no problem. tf B faowntr* he 
jco 

Fkt.vjt) nt-5>m 1 a H: How do yon define »getting ocit ofii,* kiiusc rhoe is tile crus? 
Stroudi That i* precisdy it, Gctting oui ni che sitúa tion ss to my v^iy of thinldng 
iva di I y ideiidfitd by ti te abscncc ot the nepetitiveness, Íí vota gol out oí it.ymu \viyiuJd 
not repeat ic.You can nnly say a man repeats ti m thts sensr, because he is súll iai Jt cwfc 
Kuhie, J think ir h importan t for us to retugniíe how clüsdy reblcd is thc papenunlity 
tor neurosis to our higbesi symbnlic ft.inctions.That is whv í fling to this. 
Fkbmont-SlMITH: 1 his is che hcart ofihc wfode probltm oí this tonÉcrcnoe gn>up 
righc nouv This is thc thing I ha ve been waitmg fbr since I fiLiried chis conferínre 
group: thaf we who tbitilc in mathtmarieah physical fc .nid engirtccring rerms wuuM 
come tn grips m a gentime way with che pcople who thiiik and i:\lk tn symbolit 
unconscious terms. Títere is 1 tendenry 10 intolerance on boch sides wfiich should br 
nivoiiied, I suggestcd to our Chajrman eadicr that for thc nexi mcfóíng we shoLttd tuve 
thc rMv data íffim a hypnotír expedente presen ted to che whok group fbr é&cmwn 
í. atí gouig to geí chat next time, beca use diere are crucial pbenomeru dcalmg wrtb 
LMiun btli.ivior wJiich operase tn thc thinking of mathematidam. íhere are inEmt- 
tioííN xtueen niarhematicians and psychoanaiysts with which we iíiuh come to 

1 are going to undemand either che machematica] or emocional end nf human 
beJiavior. 

Gehard: Hear! Hear! 

I n rs.. le appured to ine that Ise was Heparaiciig thc tmconscióus fom a]J oürmaJ pn> 
P™ 6 *" lt mcd t£> n,e ** if Uñeoosdous .vas 4 valid pmee», it ™ reíated. 

[ÍB1 FEirMOÍÍ T-SMrTH: J am sure yon misundenstand him.became chac is not his toiwxrpt | 
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' 2 H* s° scra ighr thrwugh nr reverberan; within it, they rvidently t ome ovu hy way 
efríton into ihat same worid where h has ks receptora. if that jh all that we süpposé 
hjppcnsJ sec no reason ibr calling the procer symboliü but wheri we coiutder two 
piits ot the world r vty It ¡ ,md II ^ Jcfectcd by tisis orgairkm, and che centra] actíviries 
farthese cuno ssscNbiEtd so that tbr that orgamsm U\ comes to stand fbr H ,it some 
hicr date, I umild cali it symboiic. \(W % and \i\ liave any cominean ptopertíes, IT, can 
kincd to signify W 2 fo someonc else or - 
St3khjj>: Or to itsdf at a later date, 

McCtn.LtM.Tf' Th.it is o^ crsimplificaaon. F.very onc oí" diese is a distorüou. 

Pfti:Hí jnt-Smith : Yon nevar llave always Jí> 

Stbouü: Subsúmte I i\ for W 2 . If I eat u melón, docs thc empry rind stand íbr tbe 
Symbol üf cating thc melón? 

McCuiujch: For thc basic nación of eating. 

Smiuií: 1 don't treat empfy melón rind as melón. I do ticat in many respccts tbe 
ttnicd *indon* as a melón. 

Pfrr*; It is a pcTtccrly reaLditftcuit stinuiJus eqmvsJcnt. to begrn tvub. 

Wfr.str; Wlut aboút substitutiun? | 

Pirrs: We must take him to have mea nt not stimulus dírcttly but equivalen! clases oí 
sániuiL 


McCullgch: Surely 

Wüínlr: Scilt you have the djfficuliy of distínguishing bctween substitutin^ for 

othrrs, j_s in trae condiciuning» in conlradistinction to symboíi ¡Mirón. 1 vvould not 
idemttlS.- that type of snbstitution with symho tizad un. 

' J||7V No.ll', and If r 2 Tiiiist be takcn to be wholly equivalen! of symbol. Sinee IV i and 
^2 we not diss equivale nt,, but i i r , may stand ior aiíy onc oí a whole cLiss oí eqnivA- 
sdmulj, and wütilarly H ^either one may be replaced by a rbss oí such equivalen! 
stimuli. 


Vüíkeí: 7‘he difFiculty is to define the Symbol in terina of whJt chis type oí siibsdtu- 
fi'Ti ii,btcause \\x hívi- many types of subsritution.You have tu be quite clear aboui 
^ partiiuiif type of substitution wlikh you cal) symbot. 

t J Urs: Suhstitudon whieh does not oecur -tceording to chissicsl peirpeetion, u'liich ™ 
■k'jtt with líj HeJmholtz’s g;rmips. 

Fl£MONT-SMínfl; Ríght. 

K>. n ji ; Lct me juve another example uf what I mean. Perhaps dais wili make ¡t clear. i 
adult whc was an X-rav man and an able and outstanditig >1 ietitist. ] Et 
j nto scncHjj trxtble tvith :lie b\v btcaiue lie w;* also a !*epingToni.Jíib Ufuu^bt him 
As j chiW. he had had ji stfvere cyc-hlinkiEg tic. It wa' tity to wark mit 
üur l]w tw-btinking tic bid repríSínied j deltnsc against Itis own childish visunl din- 
^hieh lird bren trj ruta red into a earecr .e an X-ray man. Yei che ehikhfih 1 illas 
A huh hid hecome uoDonsetou.s rernained unsarisfied and finally brokc throug t j lc 
PeepingTom perversión that rinallv lamfcd him ÍQ the hanth of che lasv.That 
cxamplc Qfwhat I mean when I sj>- that all ot thesc thing? are «sentuHy 
embote fiinctioni. 

'’^tlULoCH; Wtndd that be any more «i iban .1 goost Chat mirses a hright tin pan all 
'^nerby humdfand nuk« leve tt> it. and so íorth? 

7 D ^ R: Smcc I have »o defimic onimons about ncuroKs 'ti ,.nd cduldreo, 

llk f H* "fwak about a baby munkey. I hoppcn to kww sometbing about brinj 
ll I’ baby monkeyt. The baby ! ¡un notv reterring to b;sd .1 rather íuiu ■ 
Uuther: namdy, a j a v.i montan, i„ which the connections botwecn the temporal «id 
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the frontal íobcs had been severed bihterally withouc removing my tcrebral üsaie. 
T]ihíf yvars aftcr the opt-rariun ibis monkey drhvcrcd a normal babv ¿nd wkhin thc 
[3171 ntxr íwo j years had two more pnegmnrics at temí. In al] thrcc instantes The baby ira 
(ound lying orí the Hoor of the cage, The nuxher mide no arwrnpt to ptek it up and 
dcünitely refused ir cveti vvhcrl ófiened. Shc showpd no exd temen! wften che bata was 
fmiliy ttñlovüíLThen: was* thereiutr. a compft’ie absence of maternal bduviof. I( wje 
onc oí the thrce bables ot rhis tnonJcey thai ! took to nty apartment, where it spene thc 
Hrüi moilths oí its. Ufe. Ifcs bctidiog w,k ,< pad of udinc ectícm on which it used tu Üt 
eoajtentedly, with its rail gíiaspcd in both hatids, whencwer its bodily nctéi luJ bren 
4 r tended to, One day it vvas takcrt back to the "hostiles world of the kbcntory, whtfir 
n exhibited at once marked Erar reaetíons.Althougfl it htM can m m owii uft irdid mt 
tcase eiying uunl n nociecd a pad of wh ¿te cotton ít van to ir immediaedy, squaned 
on ii, and then produced what J be lleve co be the simún equivalen r oía snule lo ét 
woíld oí lilis nionkev báby, two rhings, grasplng m ovvn Luí and a piece of wfrkc tot- 
tol,T a PP ear *d to he cssendal íbr produdng social security* and peace. In focf, ther 
same resu]i enuíd be achieved by redüdiig the pad of eotton lo a icw squaie (Pie bes or 
evrn Jcss iban one square inch oí white materia], The absence or rcnxivaj ofthe wlutr 
Ll,rtl,J1 jlways resulted in great anxiety. Ufitbrtunatdy | eouki not go Ofl prurvndcri^ 
entíoíl through the fo] tuwing years, | wunder, Dr. Kubitp whether behavior deviariorc 
devcEoping m *uch a íiiüJikey would haw final^ bmughl the animal in conflict mé 
tlie *>b\vsH oí a respet able si miau sociery. 

Kl híe ft nuy be. [ am tiot denying the pos^bility ofteal neurosis m aiümik I unjust 

fui lo m>t kmnv, It i\ an evtn more ditikult thing to atniKLise in animáis iLií 
it is m humans. tr 


VJ li 'w} ^" LU J l> Cí ut eotton and Dr. Scmod has talked ahoui ^thinp* md 

iVr ' ^j Jr,í U ' T30W P^ychokigjeal stmctwfc of diese thiup- ^nd not (hinp ia 
■i “ilds WdThese thm^s are certainly noi the rhings nfciuradub w]d: thev hiw 
■1M entirely dittereni -phyíiognomy.- it rs fortúnate that wc have Dr. Werner witb 

. , :L;Í Ul ''7 >Cí U í ' í3ncernc ^ híI niSn y ye.irs with the mychalogjcái pcoblems 

¡ P ly^iopiiHnic ehameters.í. Somt ckild psychoJogí^ri Eiave daimed tfut. 

bluL- or bn™ n * / í ^ n ^| S 1WAre rJ ™ 1 cilt niouth of the mother ls red, her eyes 

ífieudlv or iin¿, 3JÍ i] V \ Uíl 1 úí3i ^- 11 cai1 recognize che face of the morbera bnflg 
or djfWnri!i IÍÍJ1 k 11 fLlííl !t ¡us !>ecn that oí ir Ifiresholds íbr nefop nzw>J5 

Í22ai dirrarenii> ,! l31 ^ P >^ ] ogmimie eli^racters such j'i íriendly; piv, .tad, indjjithok 

husim-ss nf psycholügy tt, df.il „ JlI( 

chis ° J * W Sl] [>f ' ' ,l>crilcr ’ wImi An ^*pert in niactfr,. wrmld comnienc on 

physieil qualitíes, or \vhaTn ^ ^ IO - Vl> ll;lt Dr Kl,lví:r snd.Thc recogniticii' 

fpnctvñng, dfibiitely not írMrictedlfr° í!rt0mÍC \ Ktce P tkm -« a prinioídial 
llave r-mned a nrimor ri - rKCtN human expe rirnce. Now some psytholcpb 
n^s m the bcl^vior ofan ^'T 'H^’ nud, as the expn^ion olfricndli 

~ ” r u, ' k 1 »■? «* ■» i«¿w *»■».«*. 

rxprewive perceptiun mi I 1 *■ [t ' psrtuularly by bis secting it 

nudf thjt symbolit brh™;„. 1 ^ la ^ lor in primonlijl xnse. ¡i' 3 ítat«nen(: 

J 1 ' e Vjen nalJ y Kuirian, aml thfrrtbro thac n«jr»is, whi£¡ 


wat Ímh.-I . , . ....^SILJÍU ongnmcss, jize,shape. and KJcntrer it 

_ pliysiógjinmic characters. And it sftnis to be the ditficulr 
witfi t!iese übiqtiúous and powerful deteiminaitts cí 
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pnupposn symbolk behavior, is essentMy hunun.such a statemcnt hinget on a dear 
defarioti üf what .1 symbol is. 

M< Cl'LLfu.H; Licklider. will you try lo define vvhat is mc^nt by »&ymbd« in such .1 
context? 

ín:KUtmt: E think that* anee one nfthc importum things is 10 iry to talk about tieu- 
p ®b in ternu oí laiiguage and symbols + in ternis that are perhaps ¡idmissible both hy 
the psychologist and hy tbr tfuthematid.in, u might he di right íor me to try - stnce ] 
r¿ll stHiiPwhew tobetwem - to define Symbol.* To do ih;«l h í should hke tu start pff 
che notimt chat any physical process H if biokers up into ^rnall cnougli partí, can be 
pimental by ¿rs irrangemem ot Dn Sharmonk hl.ick boxes. and thit sume oí thesc 
pftjLracs ha ve t]if property (he referred to it kst nighc] that they lose very litth\ nr no, 
itíformiúñii, En other words, you can rcconstruei the piedeoessor if you can get youx 
hjndsüri [be mecedor, W hit I am saying ts linar .til proceses can be dcscribed in terms 
nr triíti/ormadom, somatenes mfarinarioti-atatracting ot information-losing transíbr 
riiitmm. sometiincs inforiTíatbn-pR^crviiig transíbr matíons. Symbols, I think, are ttfe 
pftiducLs. of infbrmJlion-presrrvi ng rrarislbruiLiiiom, pFoduebs that bave the special 
properey üfnot louking hke elle things oíwhich thcy are transformé | pjsj 

¡ÍL'bii.: Would you acccpt onc modificación chat there are two orders; otie inforina- 
tion preserva ng and onc farformatmn burying? 

Lickuder: Wouid yon elaborare nnfurmation huryittg* a líttle? 

Ki bje; The difiéreme bctwccn che tymbolic procera in speech and in neurosis wouid 
he precdcly there, 

^ i( küdeju Leí me s^iy rliis: che predecesor cari be recovered it you put youf hands t>n 
ibtsucfcssnf and if you know the ml<? of transformación, In the case oí iníorniatkm- 
hfryiíig transformadora, nobody knowi liie rule oi' mnsformatíon, unles it is the 
P^chiatrisi. who ilunks fie krnn^s the rule of crinHlorniatioir. t yi eotirse, die rule rnay 
roc¡ude ch^ psyckiatrist. | have s-lhí . 1 II I think I should wy- 

íiEtóf)Mt-SiVirTH; Wkcíi not conscit>us u ifi not e¡isily accessibíe co translación :md 
■^n-.Ti it becomc^ coum/lous ir becomes tr,invLit*ihb 1 Itere are so ti te tbittgs. which trv 
■tecessable to rrand.rttcm but ¡t not convetuent lo tr.mdncc them, and ebere une oiher 
which .Lrr inaceessible. Speakmg al 4 difieren t leve!, it mighl be con ven i en t to 
taiwbte. bul ynu cjunot do it welL Jt is at that levd that vve .trc makang tire dfstinction 
'f' flcuifnsis: fven though tí wouid be convemcru to transíate it yon cannot; you 
■ve &) bebaw becjLnc you cannot couvenitíntly transíate tí when ic wtmld be conve- 
¡iientto Jo su. You mc behaving in a neuratJc way. Ih that cióse? 

Kuui; ] n thjt sense, [be reto re, the neumtic transCbriii íór cornniu ni catión cannot be 

1| ^ lI su the sime w.iy thit the tr.andonns. oí speech can be. 

l!i üLrnFit; h 11 ] jy imwittingly communieate to someone who knows the rule. 

That is the pomí J wu tiyíng to make with regard %i* syinbols. by iskíng. * Ib 
w botara S cannot think of a symbol wichout thinkiltg ot somebody. 

^<mK The neunme lainiJy is rtdcd hy che most neurotic mcnibcr. I hat i- che saml 
j^nmunicahoia funedon of thesc neurmic symbols.Thit is the next point I wanted to 
bring up. 

ÍM '* j:fr: Therr i. scill another point chal lus been bmilght up during the l;.sr 4H hours. 

(tm b that A ^bol does oot have to look üke whatever it sigmhes ; It is 
' Jt ryn ^baqnuns leve! it docs not look likc ninylhing at Sometí mes it ,A ° 

1 cl| ck ¡> r p U ] sc |[ h rioE jj! cidolon an the anrwnts ihought P au utut^c u itc i mu 
**"*** wbat ct rders m, afong sorue very ohvious dimensions oí s.miku ity l.n 
[ tJnitblc wc e;in íind it lei.se strnie precarioiis common ground tí we are ' 

!!i[ ^ íynibol does not have co look hke the tliing it syirnbolizcs. 
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BñOSixj í doiTt think che mccfiiig gmund n at .lLI precarima once pu cxpLun ita 
wcl] a* you hivc To reitcraic .111 carbcr statement jboiii the importante oftheflhjrci 
* to whüiui che meaniiig of che wymbol 11 dircrctcd, it rmy be useíol 10 trtrctheJkt 
ch.n ego tiimtiuns includc a wide rarij^c hoth ol dlrcct and oí mure remóte djpiiÍE- 
í^ncc. An aa sudi .*s throwmg u píate dunng a quarrel may have múltiple elementa eí 
bnth. Symbolic ego áinctions {rcceptívc, integrante exerutive, or motor) nuv bf 
irecced to objett> in the outer entimninenc or tmvard thc more unetemible aréis tft 
rht- nrit ornen ni?, The reinforcement froni the older cmotioml paxxerrw rruy tben tur- 
nis 1 the ímpetus to produce or di more extenulized svmbol fomudon fon fonj* time, 
The nemork is mlving h» problema inadcqüately hy symhoh whkb are ¡nappiopriate 
ni t es¡e ma¡f uttcE be eisiJy undcrvr¡n»d by thc lavinan ¿n íuch cvcrydav jrtirni a 
ippreJn nsive hughizr, hostile smiJing, amfaívalen 1 muscular gemirá. 

Nh í ,1 Jicjí.ij, i vviint tQ ask Ljrry Kubic une mcur quesoon. Therj Ljrry Fraok and 
■ _ ^ SSlont -Smitb wáU spc.ik, Is ic of the esscnce ofa neurosis, that ti ¡s symbdk lw 

LS Jt o t ie essetHT oí a neurosis rhat some tnfürrrwtiun, whether tt be íymbüHc or not, 
IV rn sonie nianmrr inaccesible? The ina A e^ibiluy .> the mida! Ítem. 

i^ L HlL 1 *, Ll f LXM3 ™tímcs in thc coursc ofargument yon niwsute itiy posa 

J 'n kír 13 vc ; ,KvaVN sa3 ^ <ib«ut ir ís that if fhm u\tc m utiamn*m rrarattfl. 
JlniZ * *. /'t m,|m ^ T haí i- auother way oíuytng what ymijust said: r/rk ñr/^nu- 

n j fr , ÍÍÉrtí ,íír £l ta f í f M-tSíi/r/fio What i* comrumi tt> thc rwuo- 

necuL rT^. 15 lhc tra f forniil ^ proce», that h, thc lynibolic pxxw. Whit is 

the üymboT ^ n€urtlí51s 1s ^’ je inaccasthüity of thc pvy cholcgiciJ statc reprevented b? 

eeot "dumlVi 1 " T1 lt M l11 ^' 4“c\tion is very rnuch in oitfcr I l cc no masón why theeon- 
t^-pc shonld in any sen&c be linguistic. 

Mead: No. 

Thinititt: Na 

SuJus thaTUSk ymbOÍ iS m ° r " s V mhoUc lh ™ ‘he ncrvouí ,irp^e is of *e 

son who U.liZ^r^ tIlj|t , rIlc:se 'V”ihí>l fiinctions in níiims« oprniif ibr tt,L- per- 
Xr! ^ £h t lll ' limc,r blJf f™ thc neurona hin^ií 

FhA ^ V "; rhjt i5 ,flt ; whum is ,t ra »bJ e ? 

musí eive more ^rr^' ^ ? ^ <UMC J vv,,plt Cn ri “ sc - ^ too tatc nmv to diseuss ic, hut w 
che '^ h - £ f- *c -Sio,, rh, [n „ W !P ^ 

brlngintí the nmcm \ • ' 1t * 1Q,natl c h ei>des and that thcntpy co ndsts ^ 

thcrapiít HO f]f'v.oM> > nLf ' ?L ' rch " lr ” liJ11 ‘ with thp iL 'íual World as directed by rbe 

Kubu: Rjgj u t ' t ’ l '" n !lí!l .,rotic interpretation to cvents. Isn’t that ri^iitr 

ítnow very littFc .iboufVi dl ?? IS ' SIOn ,he ""P*™' ^ of hiiH‘r spcerfi. Wf 

covtr more ¿bcuri tht ívrn h i ' tm d Cry to ' ^pb’re ,k operatuin so that we tan dis- 

títc: pm r and t,p “ ,süy h »^ 

whieh ts che crucjjl mi ^ ■* ^ S1 P E e poini r vv;i.s goíng eu ;make ¿ihout *co whorrtt* 

«wu. h» Lo ,0 ir.T ™-?* »>ím «.0«, 

iindcrsEaiiding ofwhat wt ^ C *1 l]K ^ v ^ Li,J *- í think tJm n ¡- «sentisl to owr 

Lia] hris tWíi or more oh , out to at l C P^ the asmmpiion ch:it the indteid- 

pha?íe jnd noc accesible co ih^ '¿ C P “ Ind thjt a c3lin S nwy be accesible to on? 
131 -liíl- eiíamples of that m rm- r r ^ tu m '° t?r threc phas«. There are dra- 

Tbe moment yon brinn c u it . J k ' U 1Pt 1 ' f binPí ean be demunstrated tf nccesurv 
whom* is involved There iv ■> j' hjVT vpcech beeausc iimcT speecii 

IS ^' od 5 h,s w ihai inner spcech. which «d ^ 
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be vocal, is to the oiher phase or ío ihc other persoti. 35 wc tometmies say There tmy 
be cwo or more persom.so to speak* or pilases ofthe pcrson m which communimiun 
rtuy be gotng in cine dirección but not freety «1 ihc other; and in uidcr to understand 
wh.Li we ate Eilkirtg abouí I thmk we should realizo that. 

Batemin: E wonder whethcr vve can dear up romcthing abour che question oí *acces- 
slIiIc tli whuftt?* One ofT. S. ELiot» poems, -Swecncy Among che Njgb tinga lcs,« 
íisak^ 4 great dea! ofsen.se tí yon n\\¿ ii as a poem* but yon cannot say whírt sensc ic 
liukes.Thar poem has been analyzcd by Collingwood in his foimiptrs ofArí, and he 
rccoiatnicts, probably Correctly the objective -mu a non which the pocm h about. lint 
this míhrnLmoü does not add in any way to tile impace of thc poem. 

Pírrs: Excuse me! What objective sima don ? 

Iíattwks; The cattlm. 3 can't tecali the pocm in detaiI nor can I remember thc anal- 
TO of it. ! wjm to get the referente into the record. Et is a situarion in which Elioi is 
the presente of cenatn people: diere is a convent next door, and thc life in thc con- 
urnc is visible íroni where lie ts T and so 011. 

Pms- k is fhe authorizatiou. 

Sattson: The authorizationr | 9 ^] 

MíCullocm: II has nutbing to do with thc undtrsundabihty of thc pocm. 

Bateso^- That is thc case. 


hm; !t it possibíe, as Ttíttbcr sanf lIi.h symbols need have nothing ro do in rhese. 
Tbcy need not he .¡t 4II like svh.it rbey refer to. le is quite dtfferent with rcspecl to 
completes of thcm; that is* complex symbols which are rinde oí symboís as parts will 
bau' 1 dchmte reference; they will have a ccrtiíil kind of isomurphism to retan om 
amunig ihe things fbr which thcy stand tliat wiU be a parallulism and a símilaricy. t 
thiiik that oceurs only when wc get ro the Eevel of complex symbnb-That is, a State- 
tnent ibtmt a man jnd a dog has 2 correlación: n aniel y. íf yon take thc staienient, ■■ I lie 
uian beat dte dog,« the re ¡s tEie crian, a transitiva reJation. and the dog; there are thiee 
sNTubííh tblWnip one another, one svith the relitiojj m rlic iniddlc + m .n mal evenr co 
which it rcíérs Ymi tHkn idei]tib r the objeets and relación. \vlureas single symboh juay 
luv^ no dirrct conten t of their own.Thr complex syíiibols may have coiltent oí thc ir 
L^vn, although elemcnury eompotients may be arbitrary, like lettets or simple digits, 
f'cnuoEs; This takes us bji k 10 the com-ersation nf yesterday mortliiig Tíiert may 
be fótftnorphism wliere then^ w not the pcrreptually obvious sort oí relación that leads 
' :lnc to ^y, ú HtTí ¡s 4 dear par.il le 1.-^ 

]r need nnt he pomt fot poiut. It eouJd mrn out tu be múltiple. 

|j eíis; Symbol alone, as a matter of fact + c onveys no information nnless you suppose 
Efcit tmpüetí statemem that in such place the re is the ohject design^ted by the symbol 
QMkt somethmg like the mtbrmatiun can be conveyed only by thc whole statemeut, 
whach is ^ complex of symbols 

Tf ^o: Ciiven the system to which your symbol refers, 

Klmi: Pnrrisely.The hule piecc of white cotton cotild represem che security in your 
Ih'Juí for the little mcmkcy. 

^Cvtn- r wonder if vonr sutemcni that the human orginism has only two syiíjhohc 
tuucricms should perhjpi he qüdified.There are symbols, I IwHcve, which have to do 
ncither with kngujgc nor wirh the oeunoses 

K|:f 'e: The languor of treamiem :md oí the hypnagogic revene whicEi S.lberer 
■^^L-ribes n the raw material uní of which thc dream comen The kmguage pateen or 
-Iil j drcjni is aimost entircly in visual imagery (2}. 

Kií) lila; ► Autosvinbolu- phcn»mem« of the typ c Silberer de|scfibtd nia\ a su ^ l.Ul 
iri 'Ws. Al a time when f worked every doy with Java mnnkey* and m *P« 


[3Í3] 
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momento ihoyght abogt che pri!uipj« oí' Kannjii ph iknophy. i dratncd o me nicbt 
(hat 1 «itercrd a luom oí my laboratary, m one comer oí whidi ¡ tound j pmnv «d 
standwg against rhe Wall When 1 opencd the urk, I saw chai it w» ñ|J«| W ub MAa 
potaioes. While 1 sfill ÍOoked al chene pola to«, ewry fmtjto mrned mto a Java monta 
ii « dear lo me ir my dream at rlir* monioil chat *the svnthetkal itnttyofthc nun- 
,told 111 -“i P°*iMe mtuitioní* was direedy m fram otniv év». 

Pms: How? 

Kn \i u. Iii phoiDinetia oí dio krirtd ¿rid i« rhosr (bmbnt bv , diere seemntotea 
LiircL L ^yrnboÍK; representanon of tbatíghts, 

I fu e How would th.it go? I tannot see that. 

fliE.. K 1 !. k l i li drepim in which he evoívcd thc probtrtTl oí thc benzene nii£. 

KckuJe’s mvn «count of how he arrived M his cydic fortmib luí fecimt 


Kr.üviiR 
vrry taino ui. 

Kt ftiii: Loewi had a similar experienre 


IÍ3+J 


Bu .u”í" £ ekuJe '™ J "Id not a piychologist, J luve woadnes 

i ■ ■ m^TiVi ? t>Wn acCounl °i his efiscovery uf thc benzera ring shouJd bu 

T¿ l f A úbCT de rcer der Dtuftchen íhemisdic GMÚ 

íimmiw* Kt ,- U .^ í ,<l,tsd,i ‘ Chcmische Gesellscíiaft Herii-hre. 23. I2Í5Á 
0ne R : K ; <kuk ' Memorial Lectutr / Clin« r 73. 97 (ltiW)] 

haUucin^ti n % T tiUC1U y ofesprvcd Jil rniopcíc phenomem and m hvprtagogic 
Mechanismt 4 H>neiWQn l bí wid| if * Iw^gonal cíemeos jKlüvrr, H.: 

Hill (194?) V* 17*1 m IU I ,' I<1,IV * x i" SHtdies par ftmwdftfy New York: McGnW 

and rnanv oih !k h *“ií onaJ í»‘«rn ivas seea entnjm.aJIy hy Hurkinje, Kdnig. 
( U] (ijp ' ji: J' ,[ <!n nfvcrjJ occasioi»,ñor wtth doíedeyn,bur 

W3 trh imr U ..Ü ! .V m,< 11 >- s highly probable that Kt’kuJf, who «as ¿sed ® 

hexagonal natr'nK .Vi'' 0 ."' JnJ . co, '*»B ,, radon» gamboling betine Jin eys.atsu iiw 
my hypptht-sis tha( thp h* e ' toí5tKlfi V of m byp»agogic haljndRatioiu. Upifortun.iieh. 
rhis Well-bnwn i. XM '? nL ’ rill ! í was psyi'hologtcaJly drrived (rom thc hexapolBot 

deS¡B,S ncvtr be i ^otiid mcnüon that hex- 

insuíÍE] hypciítlvcLiiti/í'^H lr ^ n nlLÍCaJint ' haJIucinadons. ni die visual phenonwna ot 

St¿Z: ¿^T 7 V,em,,g ñu ' kct "'* ^ndbr ccrtain conditiom | 

onesmnmer rhatw^w^'i SÍlV" *° ph ° mC>re calcuJu5 d,at ^ 1 diti “ Uf 

ing about noclim^ wh.itSí'.cv^r ^ ínrlIU,Ii! whllt ¿mprovisitig " thc piano and thmk- 

miphr do soinetbin» t ' 1C t, “ e * tion |,|tu rjls *‘d wül tome iwík, th« i«' 

primary pmi :«s thaii vvh u ^ r,1 | T1,,,Jr <lf dr j f ims > and do a greai deal more »'ich dar 
of neurosis as we wt-nr i ' 1 ? nc > t ‘ ir ' ^ u hic has given üs fivveral dist ussitinh 

disoiísed m Any detüJ w - ^ T ^ ^ hit of Rorschacb, hut wü hjw nrv'ff 

£«ü a and thc way m whicfi F [ K . C - ,pe * ví the logic of thc prinur* pm- 

h* visuaj ink.a^c^ u-Jitt Iciri ^ f C - ^ ^ RUÍini:ir ^ hí^ic .itr involvcdin [lie thínkil^ 
internet wiih dic snn nfth i'* S ° s ^ ce( ^ LAU be inade %%ith vrsui! synibois whtn ibv\ 

k Kra -. . 

y¿ r mle. of ,ha oric 

^ ÉentThaágivcn a Jitde bit ^ ^ ^ tS OJ1Ct " ir| a whs ^ byVdfl Ncuniíiir 1 . 

teñiré time ^ w i!l Wílllt t i " 111 but systcntatically discHssd ti. Al *>™ e 

^ have done so t;tr, <:i ^ tu tí kmds oí thinkíng iñgcthcr niucFs mcuí than 
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Fhiímun í-Smith; ^£'e will tundí on it ai the next n leming, wheii we luivr che onti-to- 
L>ise reiabonship of human beings and disco» it in the hvpnntic phenmnena. As a inat- 
ferofiact.it is jtisi m dut arca that Brenntan ls quite superb. I think, in dfccussing ii. I 
do freí that rhis time we have come doser to a discusión in which diere was a com- 
mm denominator for every discipline herc. 3 don’t think we ever carne as cióse to 
jpprcuching that as we did ibis altcrnaon, And I think that rhat iü thc goal, We ought 
éo luvc maiay eotniuon dcnoxninators for aJE tEie disciplines it we are going ro readi 
> ur püL han at léast we had j common denummatur this aftcriioon, and 3 think it is 
lEic tira time we have had ií. I fed vtry pieaved. I muít say I have be en quite impatient 
\or it. and otbers have bren imparicnl for ic, I really think we got doser to ic today 
rhíin we ewt have befo re. I don't know if everybody e3se liad any agreeinent or dis- 
¿greeinetit, 

^vage: jLtit how do you mean that: 

Feémont-Smith: I think we were .¡II t.ilkmg .ihont vyhat Larry Kphie brought up in a 
wiy that seemed lo me to be inteligible siniultanetiusly to niont oí tlie disciplines con- 
ternd. I dorá mean to say whclly inteligible or wbuüy agreeable, bm we are coming 
m gnps with it, | 

í shüóld iike to remánd yon that m the earlier conté rentes thcsr tupies carne tip 
■'spiri and again. but in thc earíicr eottfcreiiees tbry vvere etfectivdy avoidrd, So much 
tiuu&y \s as .imiiscd in the group when wt began to talk about unconsdous phenom- 
tn.i chai we really oever semntsly brought our intcllects cu hear en the probletn. I'bis 
tune: 3 lele reLmvely 3 i ule .in.victy in tbe group, we tolera led eacli otber and tolerated 
the s-ubject befóte us, howevcr diflicult and evanescent it vvus. 

McClljocki I think wc ought lo dose che meeting wirb a vote of thajiks to the 
Macy Foundation. 

F*EWüívi-SM¡mt: A vote ofthatik? to yon and the rest. 

Vli Cüinjrii; And above all to Frank Frvmom-Sniith. 


[1JS] 








[U7] 


APPEND1X i 

BODY SYMBOLJZATION AND DEVELOPMENT 
OF LANGUAGE 1 


LAWRENCE S. KUlíIE 
Dipartmetii ,>/ PsyMatry *W Áfcntdl Hytfienc 
Víf/r LWiújAy, Schooí of M^dkmc 


Pavloy has preved tbat no new redes can txí cunditkmed in a sabated animal and tlui 
tijeiefane aD procesa ut leming depend upon thc cxistence oí 4 míe of cnvmg. 
Approadimg the ptublem irom anather jh^Íil- and by anoche? methcnl psydioíJulyás 
líi-uk Lficr wnie Amover y. provijjg tbat the acquúidon oí new kuowJed^ü dependí 
upou the cxíitencc of .t 3 tare of in-stuicLual tendón and deprivition, Since in iiiij.no- 
and.L-bldhood cravin^ adse in body tauiom, lí is inevitable that the child\ [hougfit 
( 5 ould bejgui tvith bis body T and thac ins first concepta must deaI wtth thc parís, 
t il producto rhe tieeck and tbn« íeefin^ ot' the body In order to uijdentand che 
fT u ° 3nguage one ílllíSt ol ^rvc doHdy what the child mim, what pan of che 
° ' L CL ™ 1 ' "solved ni the procesa of wjimng, and ulrimatdv how be leam* lu 
S f, and thiuk of tbe difibrent pares of the body and rf rhe denrtv and fkÜup aisori- 
ated with thcni. 


T’Iksí i l fi^tderjtioni muy sectil banal; yet thcy are far-reachirig m their skmñcMicc 
- * ní / l ] 11 l 11 \ \ T 01 *^ kegiits inevitahly with his body, ,md since thc forcé whwh 
'. ^.i “ L 3t L 13 ^ to expand his knowlcdgp is aiways rhtr pressun? of bodily dcstret. 
fk l mful s\iry nny t.ict oí cxpericncc whiih cnten imo nivelú ísre can mate íts 

_ rr1 !! t . L ' " n ' . rt ; t¡ ^ n £ lífíC ^ r To ^ 1Jt wbich is alrrady prexent, 3 t folknvs thar evro 

■u L -Lpperi ei\ei hy rhe chdd must sotnehmv relate imff to bodily thin^v Sehc- 
mata V thc P*» CK * can he represeoced as foJíosvs: 

A.... 

(liody concepta) 


(New diiEj of the rlrst 
arder, rehted to A 
díreerJy.) 


PMt I Ifthk 


A".».,.. eW, 

{New íhci of the set ontí 
ninier. nchteJ tu ,V direí t- 
ly. hot to A oniv [hpcsttiíh 
tJie niediitioj] OÍA ■) 


m» 2lí erc , e " f ^ the P™ of expinding tnwvJeiigf, ít 


long period 


[!ií] 


. J ^ 1M | ^. e eMpjudin^ ípeeth. Ii nicans thji their j. I'i^t - 1 

C ° n “' P L S Ja ' ^ JtíUL '‘ bm:i(í Jnd overhppinc Jt .d th:ii 
might rrpment rhc sitúate** 1 "' t,L,cme md Ll ^ rinct í¡fhci™rií!iBy apíii tfflf 

in 4>en in i ^ ''\ !|1 I- Hiertfore it i^ not surprisir^ ti> finJ th;it 

to pmosi levcl J dewli^Hmt l'TÍhich'. ,¡ 1 ^ drliriuin * ™ d ™ p bjtk í ’ ro,1l D(ir 

fe*i aitother tu {nwpr ■!„,t . ]- ■ ’ ^"' ch all concvpis are completdy siparíte m¿ 

rdjtrd feelings f„ w jnd tn Jrja U ^"? SUl , h iH Ifí< ür ÍV in wfl,l h 1¿CX jnd ,heir 
derives not fh,n, \ cve \ | .j “ ' hen that SOIllt ' thv energy infbii« 

ings. ' c < ÍUt deeper, broader, more inclusive mcüii- 

írf'isymboliM ° f ”-‘ Jvr ; ‘ nd s pontanMUS eitampitt of thu P f 

Secking cjtajnpks'of th,s pro™,, ¡_ ^ patienK. Then- jrc scvcml teastmí <® r 

íti the hrnt place iindcr i l .. u s P^ h t-h and hebavior tíf v^ry yotn^ duldren. | 

P * lHc of modem edueation, ¿he young citild ^ 

^ m ' lÍ fK:r,J TÍU ' Qua r trrffr 3 r 4jQ (1 tjj^] 
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blooming morí articúlate abaut his. fin casi es ihim vm ente in che past- We hesitad to 
f'hcefe 3 chilcfi Ei.Live íintastic prodiiction. we are les$ heedltss oí whiu He is trynig 10 
exprea through thcsr fantasiey and wc no kmgcr freí impellcd to corren b¡m at once 
w;rh conúderations ofnuJity befo re mnking an ctíort to undervr.mil him. (lt mav be. 
tJ í omne, thit rriodcm educa tion.il methods err by gomg too tar ¡n th^ dirección ^ 
Expcriencc alone will seiile tbat; hin iit tlie nica nd me one inay prohr by curren! errors 
tothí csteni ofstudying thtfw childhood i .meados.) '3 bere is oiic further ud-vancage ro 
be derived ¡roen hegiitning wilh rhe spont-mcous and naive prnductions of cliüdhood T 
Qamefy, chat by so doing one subjeets lo a fairly t ritkal toa many ot the psychoanalyfii: 
JnterpretacioTis of adulr speech. dreams, and symptomv ]\ in earliesl chddhood one 
hiiik tmiplcs of ihv naive use nf sEinilar wmhnÍiJEtfHHH« svbere che interpretation is 
wlf*ev]dern, and wheré ihe pouibility of adiih suggcsdon h exduded, it has the valué 
^Pviderice in suppoft oí" ihe p#ychoana]ytíc positioii. 

hi thc Ibllowing cxamplcs wc shal! mcct one uirprising fací, ti will appear th*teht\- 
■Jren, nt least m jome pilases, ■seem to develop ccrtain individual and l |traí E cris tu: 
bndsrjí body-languagc. One thild. tbr imcance, for a rime consistentK ,Htlt ° 
^róutr, familiar Household shapev buildings, cu., a* representativas oí the body: 
inucher chíld used elothmé; a third child used animad Sdll a fourth used marhinery 
^V«e not yet in ü position to say whether chis represen!* different stages oí iniiinctai 
^velopmeíii, diffmnt age periodo rhe influente o fies, chifletes til spccial ÍCIÍt ' 1 p " 
" n che p.srt ofihe párente* or ubecber tí eorrehtcs with difieren! 

^JopcoenE, m with difiere nt neitrotic siructurés^We can nn]y record t l o i^rv.i 
tcntarively and rnvie the prohJem tbr Etirther investigaiiop. ^ 

Leí us turn to a very simple examplc; A little boy oí «ven, on ■ P |L llk | EL ^ . 

m n hnwvl moveioent which stands up ^traipht on end lñ dne unt er ru^ . 

11 m tb ^ vid en t amiEseit ien E jti . i satisla ci ion, he s j V s - " 1 no * ■ 1 n ILcf ' f 1 K ' " ry S ^ p 
One can share in hís little (okc wilhout feeling that ihe analogy » too 4,«r- 
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fetdlcd « ° r surpíising. iiut then orre asici whrther sutil .1 jokc uttcrcd by a naiw ddd 
prmtdes any hjjic as to whai niay be mrant when a man in sohetrr and poteter «an 
drejt " 5 injkí, »S 1 ril1 building, Of course. ir mmi not be oivriooked dut thu uoch 
tW ™ ™ e P°“ ible oí sticfi a j dream rfemcm. The saíne íittle boy. Am 

yt-ars betune. had made drawiugs tu represe nt rarh day of the ivcck One day wóuld be 
a “biauk slide,« anocher day would be a» oven, and so un - «ch dav bemg tepi«íitwd 
by sf>THe torm or slupe, mustly su^tinn familiar hoiHclioJd objects. Thá u a vm 
lomplcx iy¡n- ot (a 11 tasy, evjdemlv rdated tu its «Hirce unly by j series ufmtcnvmiw 
sups whteh m cite absenté of earctiil anaJvsis couíd n« he mude eicar, 

. íkh nr murt s omplex, and more surprising, bu of syinbnlic spceeh and behivinr 
«T™ l> ! f.f 11 ’ 11ld * wí} o omsistentíy ased liíde animáis as her 

1 " 11 *‘ u TcporrinÉ» ni her mirse and niuther repe.tted dreams oí j l:t- 

.nV^ IUS í ‘ ] lt mt * heT a,ki trkd <«• ">P hct.There had heen no evidente of 
'uí? 1 ' n " V ndüe re * t -” an!fSí > and m ’ wakmg tn terror as fiwn a 
l iej ■ ’ lL ! 11 s however. ivas itneasy, » thnugli given half et) jaf and 

Irith ui 4 r 1 ! 1 f n “-*urance.Ttie little ¿üj h,id frequ*tjtfy teca her oldcr broche? m hi:< 
it ¡ , . i 1 ' 1 s llW " 1 a1 irtct buerwl in his body and in tlie drffir reñir hcmwn hisgen- 
heMíir 11 L T™** l!imi ' v " r - ^ i rito lier paren*’ bedmoni, , 1*1 * 

l,i, H ; ' Z "f** tíl>,n lhc tli!> she nureheil djrooly up to him and stared ü 

a, r u,n for at '** - .A *** ^ ^ 

- *J, J ?r! 0, V h r? hlfu,ly u,t0 lht ‘ "> -rresdog «pntoion 

j] v lt Qj, 1 > ■ ^ , ai A r ’ n ,,re V 1 ’ 11 thinfeing of?«Tí) this the child replied sir- 

tliát the ihiN Jt S btile ninuse.» i lere it seetman ineícapable eonrhisien 

bÜh ÜH UM,,K J b0th rlle m '*S' *e wo^^ymbd fur a roou» intrr- 

teS StS TS T M K,r j r**= * -o-d whk inetdentjlis. d,e be» 

body has íb sprcial 5¿nricinc^ n ' Q ° n ° ! * ]lttlt ' L h,tT> '' b ’ riMíí Jmnial ! ‘ ,r J P ' rt ^ 

Th^n^'l^V' ‘ Jl r n '" V í' lJ%L ' 0f * n :mlTm] ,df0m ‘ S 

her father’s shoiil.W i . ' . lc i ,rT h gid. ai about the same age, is sr.flKÜí^on 
SnddéZ she cnÍ h 7 W " ; lt J,,nl !S sJk ' t ' k - bíot and , s he Jooks U p at her. 

f^r-e.so that he has to dr^v'h^h'Id ^ KCnltJÍ [l,iíJL>rl ^ Jr,I '‘ [ | h¡ ' 

tion. As he stniles riD lr 1 ... r i.l l>rt tr noE tLl P a ^cipate m her hale seJuc- 
nalced?* The fnher n.j rr ¿ ■<. ' ■ t JIt v h lc ■’nddenly says, «Would v¡m like ro set L me 
to Whieh CESSft q ^ SClÜn * aro me trñ. 

her fatlter, | she slides Hwtñle \ " ^ ^ 1Ln m idct ’P * Then to the ameeoKtX ni 

hiere, purhans ont . ¡. ‘ ' ° Wn ^'e gruund and savs, ‘Ctime, ler’s pluy jrt'ii'irn 
■deas, speech, and aerion altn^tmTk glUl, ' ld ' ' lnd V« f he qmck sequenee of 

been r^adinií tht? text r t LS ° llC t ^ ljt thncc-ycjMld infant hd 

t hen the ¿ C ^ t r M > thC dCÜbcralt ‘ «> -f- 

genrus things ^ th ™ fai *of anícty as lu svhat dan- 

ganie itj which the paternal tj imi lr ¡ her s|et T mid the tinal nesoludon in 1 

the dassicai wh* oía s.ujke ' LJ ° 3 t ^ s F^ a F of imdnctuaJ írcnd is to «asunie 

ti w, svhose habitual idi^^^'t.Tji^'"i ■'! sh ' lIT Cuntfa ' T J, ‘ tbose of a little gid of 

chiracccrisik of this child í^r ¡ ^ cst| ínt ¿l Janguagc of cblhing, It 

P^nís, she would pm Sc 5 er " ?T ^ ^ ^ »Jvetoe problem ofdte 

C( "iwrt theiTi in u> boys, an d ^1° C ' J k ‘ ni,dc lhe toiusers of her dofls m eider t<> 
shirt JS J »prctend* suhstitiite foi^^ t'ho'í' f ll5 ™ fl S d safety-pin to the Jruitt ofher lidie 
her Home psychoanaJysú ivas hdd in k¡ ui^ ' SflL> tfaUed thc pi ,j her penis, (At 

*° Ülf L ' hJd *™ scrupulonsiy avoided )'í J,7m í \f , \ ind all > J ^ ve íu «^ ,Jffllí 

■ eiuld had bnsken a shoe lace, and touk a 
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tkw lace and a shoe to her frther so chai he coiild replane the broken une.The repair 
rampkteíl.she moved rcñcctivety inlo a ruom where bermother m, and said to her, 
*L>addv loük the shoe lace and put n in and out of ttiy titile hale, íti and out r ki mú 
Since this was a temí whkh the child ordimnly rned to desoribe her urinary nri- 
riLi% her mother looked up sharply and said* To which the child repjfed, 

iiuMprmly; -Oh, I nteant in and out of thc \mk boles in my shocV Then she was 
siknt tara monient and bfCáthed a deep sigh. ■■] wish I were married^ He re agaín orle 
foes a perplexing phenonieuom che use by che child of such *fir-íetcbed« objeets as a 
shoc,J3hoe lace, ¿nd the holes. m the $hoe to represen t her concept of genital repro- 
ducti'.v limctiorts, .ind a thinly dtigtrised tantasy oí' inte reo Lirse wíth her fin her. Agitan 
atií must confrw tliat how such syinbolic representatiom are laid Aiwn, is, up to the 
prrwnc time, j rnystery.Thji it cannoE rest, rn any Very Lirge exrent., upan the ha sis of 
rstuí irnpFinfc of oíd experiroee. as pmvrd by che fecE that so often the übjeets nsed 
are sbctfs, autamohifes, JÍrpLanes and the likc 7 whosc racial history can hardly be said 
ta be a Icnpchy one. | p«j 

JJac fourth child cited abose as che onJy son of an nrfint. 3n the atmmphfire and daily 
l¡ic oí lm Home maehinery plays a negligible role; yet in the childV fantaúe* machinery 
i5 used rather scrtkingly to represen! the body and íts functions. Ai fout titas child bad 
Jifver had contáct cither with hewbortl bables or newborn animáis. He h;¡d. however. 
asked the usual Ljuescgnns as co their ongin. He was pjaymg with an antortiobile jack 
úiie day busiiy UR&ctewing :iJE the hoiis and takiiig it jpart. I las father carne tapón the 
■scení \iuú icnaonstratied» sayirig, 4 wmldn'i dea chat if E were you.. Ypull npoil it.* 
^citupan the chald bramé quite cxcitcd, ¿nú pjwtesteá, »No k Dad, ato. I ve gnt u>. 

You see. it [ caat get way down tarto dais hule, I will fmd u baby.- 
A vúat licor the child was in a drawing cLass, ari which the teachcr was wont to l liII 
Qii the childrcu íor ideas be toce they sat düWil to dmw. f lie younjgster sliouted out r 
dwgot jji idea. Miss X. - Ic’s nighr, a bkck, btack Eiághi.There are hsi> engincü 
1 ^ 1 'iw tr,uk with great hija headiights. Fhey msh at each other and theres a wreck. 
tamgcaing to dbnr j train wreck.» f-AII rigltr,Jolmme t i said tlae ttach^í, *Giy ¡aíacad.-N A 
^ minutes kter shc stn>I|ed o ver mi sec the pictiife cE rlie rail toad wreck in the black 
n^ht.irid íournl tli.Li the child had drawíi .j watt muí ,r mutuin. 

biQd Cin ¿Iso bcL.cme tor the child a representati ve of bis bodily proMems. E'here is. 

^ instinif, the case nf the ymmgster of Éour who carne to discuss j certa i n ut.irctr 
wuh her motlier. Sht s.ud chat atter she fiad toudied Frs'i anal orífice, her ííiilíl'i 


yr,f kkd like chocolate. Here it l^ less surprising tíuc tiré child had mude a connecb™ 


.■ 1^.1, .1 . = - IL <■ .. . 

her miiLfl bctwecn feces and choco late, on the basis oí general Lippearaiice ? co or. 
suspeeted consistent^y and the like. than ti lk the child distorted her real sensory 
impressi^n .ind converted the actual odor íronl the an;tl orí fice to c oníhmi ro fii-í pre 
í-üitcáved ©qwclátfeo, naniely the smell of chocolate. She repressed, or dcnied eo 
ktRdf what she actually smdled, md in a sensc hallurinaied the expedí ^iiell. On 
dd ' ^ h ntít difiicult to tinderstund how that child, when a infle oidor, a httJc 
■o^cr st» the ways of the worTti and a I i trie more sensitive to the world s disgust. 3 * 11 ^ 
ihf process md retlise to eat chocolate be can se oí rhe relationship w.ljci s n 
j,| J butlt up in her mind between chocolate and feces: and chis ev<n ií- 111 f K 
Ün3e , the Cunncetl^Tü h-wTK^f»FT rvr,m 4 j*í'j*( , í i mremsnciUS. 


A coDoguc of 
tr '|]i5ient tond-phc 
tuTir tfuestions, in 



1 ^ ^MeLGft^n u«- this eiküioJ ni SliLtpJi 

ua - siRmfitcarH r. 


le cuLphi!^ epon ¿o íntiH^rent wt>¡ 
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thc mothers body, and th.it it ¡»re\v there as ,i result of che implantación ota «sed* 
Not very lodg after this the chíld veas eactng freíb peas, to which wttc attached urusu- 
aJ[y Jnng points ot implanration. After cxainining these with intense, che . hild turnd 
“ ,fl1 nurie Jn ^ sa ' d - *What are [líese?- The mine replicd, »They ate seecb.- Thedald 
looked startled. gulped once <w twice, pmhed his place aw#g and fot sevenJ niomhs 
tni cafar could not be inducid to eat peas ac all. An .ímusing eontraít to this isa 
t J'ee-.inít-a-half’yeajr-old girl. who ace grape*, and with each mouthiy san! pioudlv, 
»l L-at the secds, I likc them,« After iepratíng this iKiasctiilly severa! times, the child 
K ' vw ratherrcHective.then suddeníy turned to her fatheron whose kriee shc was«t- 
mij; and said. -Aren c thesc the kind oficeth cha! Aunt Jane uses to mate Iwhies?. Her* 
.Igam onc faces thc chiíd’s posistene notion that concepdún tH’eun bv the ¡nttcihon uf 
someihing through the mouth, althougji m responsi* tu direct quescrans'thií haJ 
tlready bt’t'ii speoficaliy denied. Ñor again u it diffieult to pietnre di» ebld Jt a later 
J* a ° <H ° n 1,u " basis ot censcious or unconscious fearc ofpregn aney, jiw» 

e, a 11, (,.ii \ .un more te.irlcss age. dramadzed her desinr to have a bahv bvpraudlv 
swallowmg the grapesceds. 

ivirV K c ' | x ‘ 1r ' 1 f 1 ^ s Í1,ai í ' tJ tid alone ;is evident e rhai the mdiiect represenUtion olthose 
' " _ K '¡ K xv ,K 1 iire ííninecied with our emocional and vegetjtivc liinrmuis 
secm Tf' j."* r - ( f ,c formación ofknguage m the gitm-ing fluid. Ic would 

develo™ .r V '?' I<H ." S Jr ? x deíinítion oí eoncepts and ofwotd* is somcthing which 
over] in r! ” ' f tM j 1 ^’ 11Jt 111 ^ t:jr l'y years concepts. images. \vords and tédicvp 
onlv with ':r XrrJ,,ril '" r> . L ’ stCflt ' • ,nd hecome sepanted ím« independene cntrties 
bases ofclr tf JIK | ,,g 15 tbe ÍC heniaeic diagnun aJieady shown (Figure I). the 

furrent ^l>resent overlapping conceptual and verhd units with theirton- 

cleadv deti nr 'j' ^ r’T' X ’ 1 ;, ^ V l1t ill)í >' í:jr! ' th™ units become more and mote 
'fe Ikjw ch«» r«- U I 1 " '.r? md ,mder * cress . in íhe neutose* and psychosn k is msv to 
niom- thev «ni ■ t - 1,n '- L> l ,f L l,jJ Unií S o! childhood are hrought icito play. Further- 

and fechó . ' ¡ S J nrl i íL ‘ ’ ln ^ hackgmund tonus behind aJI conscious aduít thoughc 

assooac!"!; “ ,S 11,10 tim wdí ch ' ír ->"*■ with che .malven nvhmquc Oltr« 

¡-om-lusrnri'. 1 h IV 1 h' P f lntI ”f OUt rh u l ^ im J ion.injJvtical soutees somewhat simllac 

> pi™....ic„™ «ia h. ... Q«{l),ctarf«. 

the use of synibolmn i„ .1,' . Y b '' . iyn ^ Trtlsm -- a[ld 111 his descripdon recogniíes 

iinagery and loose an.ilogy: L 1 ^ * chUdf that is ’ thc Uit " of "appa^ncly aihitrarv 

experiment. lñ riie^b^^ion ° f ° i hs ' :rv,L ’ r ío ^ P^-^ntcd with a ready-ma* 
infírqücntív As thf-v / >n VCr ^' fhildren iJiis Dpportutiity comes not 

«se becomes bc,:0me raiif , and che exnnpJe which proves the 

thc iUnof a patienc m tlr x ' llual ^ í: - Sl,cil «i opporttlníty occumed dufiní 

Hospital Ln 1921,The ivirit-tu f'r'chi.ítj-n Clinic of the fohns Hopkii» 4 

s °™ wavs unnniaUy i mT/ an . d lítra< Tjvc yout'g woman of eighteen. b» 

ideas.She had literalív never i lt -L Ui ' <i,luL J ,ted according to quite oU-ñdwined 
giOlind. howeviT che ha f h ■ K j3,fcint '' OJ ^rieud. Dcspíic hor convención^ bact- 

*0 te te EO —-V dtebHf hte» W 

W|í ^ '» the prescncc of the ibAA " occasions had itiade eroac advine es to h¡- : 

deprewYz spdk, tn which jí c w*™ tilc í,cc Jitr hmthrr )ud immr 

mL]d -depression, which liad u StNU,í . ^ íhirionistic r The padents iilness J 

long after heradnimion tu the híis^iu! ch^j ^ fir>t oí " inamagc. f^< lE 

se n-d a níghtmare wbich wa.% ¿s disttj rbi n^i 
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hcí in it wjs intcrestmg to thr physkian/The dream was that she wacs walking along a 
namrn -Street whose high, grry bttüdings converged at eme cnd. SuddenJy an airplanr 
appesrtd overhead and bcgin lo shower h er with bombs. She repeated rvríec that it 
wasa ptiinny looking airplane.* In che -urplane was a man whom she kter Trcognized 
js her bmther. In certor sin* r-m up che narruwmg Street, and fmally huí in ,i box ar che 
enJ tJÉ'n - ;i box which she again characterized as a ■ fluiny looking box^Thc empha- 
■ :í wbkh she laid upen the peculiar appearaiu c of the airplant and the box led her 
phymian to ask her to draw ihetn. Míe began by makirtg a lortg oblong shalt from the 
upper righí-hand comer oí’che page. This, shc said, was the fuscLagc of the .rirplanc, 

Ttien as she lookcd at it, she said, *Oh r I know wkat was funny about it - the wings 
wert round,* and shc procceded to draw rwo circles at the uppcr end oí' chis oblong. 
rhen shc added, *Oh, ye*. the propdler wlu hete in tire reír,* and she niadc a biur oí 
- nbbied hn« at che re;ir of the piarle. When compleiedL the drawing was an unmis- 
ükahls phaOttt with tcsticles and pubic hair.Thc pariente rrpn.-ss.ive mecha [nism was p^s] 
sü sitxi]i_c, however, that her own drawing exeited no comment* from her and no rcc- 
ogntóon, Nothmg wjs s.nd ro her except to ask her to draw the fcW-This she did in 
ttis: kftvcr leh hand comer oí che p.ige, in the dirección towatds which the plañe was 
pointmg. She drcw a triangular box, then hesítated a moment, and isád r *Oh yes, and 
up hae jt the base was a funny Littte he. of a covcr that didn’t tnwr the whole box.» 

Agun she Íailed to te-alise th.it she luid drawn the vaginal orífice with a climrk.Thc 
cojiipEctcd drawing is shovvn in Figure 2. It is worth strensitig that althoügh when she 
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h '^ fini-hcd theve dr iwinp. she SLÍII did nol realizc their natute. When shown the sjnie 
«veraJ monihs Liier, wwhout .my interwning ¡irtttrpretacion, she recogmze ■ 
íl'fsn w once N,>t onlv liad she dreamed of-sexual objerts in this U*tu. lut: or ^xva 
i'ncticcs, js an atücL, ,i shinvering with bítmbs (semen?), fitmi 1 ' |urrt ,ll: • 

S° ln K hiel inside ,, van the box- Beside thií drCJin onc nnght phee ‘ 
J i'other pitieiu who drc¿mcd thjt he wís jhour to uke liis first i ig 1 111 " l J ’ r P L ' 
i s she machi* «as ibout to leave the gmond he Jwoke havmg a spontaneom 
Sc itiitiyJ (ínnssion. 
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A thirtl patienc. .1 woinan pliysirij», whilc talkmg in che walyoc seuwa, suáfcjk 
h^d an unage betón.- her eyo of ,1 penis and cesada - bul as slie ipoke oí feriin 
turneo íirsi i neo i j cannon 011 wheets, and then inio a [arpe *dison - i.e.,ihe pkllm 
lwtjnic httt a shondng and chen a euctmg vveapon, 

T he next exaniple conrtms a young worrian oí seventeen, who was tirjt Sttn in a 
miJd elación which iieccssitated hor heing sent to Mxmungdile Hospital. ario» 
ff'í 1 ® tu the llos P ltjl duri,1 t£ »ne oíseveial visiis to che office, she rrheaned wiihnM 
í“ g1ty a ' ld , ™vnanent a whole «ríes oí nnnor mjuries ct> whkh ibr had 

, llU ! SU - ,l1 tL f ' - íuR . sprains and bruisei, an .uvidmc ¿n whkh hn 

’ heri accsífentaily broke her cotbr-boi* at ti ve, and ímaUv a tonriUwtwm- ai eijju 
PJ , ' 13 | EU n .. j In 1 “ rsE 01 CKiispcíaiiou, she iaid, « rftty rodb my tonsih mi íi* ih* uro* 

t I' y ' ' l í Jl1 1 i . n ’ ( - orrei; í'ng herself. said. *J mean in che wwsl nuy possi ble.- 
l í . t ' m "¡‘j '’^r, aíter her discharge írom che íiospiul. nrcovered fittnj her eütton 

llÜÍl^'r su ' Jl ^ sht - the prubfem oíeadv injuria, 

? C L he ™-' e ™ ..operario ns. This tíme the 

V . ,f ° . "; r s ,f> ; tht ’ signifícame? whieh somehow or «ber liad heronie 
sef i oí - j (> T t0 "( Ctt,!ni V vvas íTi.ide dcar by che s^urnce of her tlnuiphc» uwr* 
Jh ...i . ‘" <T ,!lhl 1,111 Work, In che tir^t place, her eariiest years had been filled mch 

Z t: HL !TT,í”*'*"! *»r n .1 boy hice he, iwoojdec bruces. Boys. ihc 
offinm rh¿ ■ 1 V' ^ 'l ,a ’ d destribed an nmj{e oían airpl¡tnc ukiní 

Tlie iirvr ,Í!v ■l' l "p ' L Stlíl ' s ^ t -‘ visualiíed a suddeo mía ge oía dny earofíom 

ciie Líame tvim¡-r' '* an irray ol memories oí ehildhtxid games ofpiaying dcKW, 
iría ít f (, aiMl ;'| W T V 1 •' ' ur ’ t ‘ s operations wnh knivn.fbUowrd ¡n thcpU- 

Sí« ™ iT^ II '’ Chf Cht ‘ St * lK{ Ae ^ iater she U /I 

warnine am i *- °' lsl ;it age of eighc, witb década oíthe imdeifiatc 

mnaiui her iri^Tl' 1 ^ " m" ¡ h¡t41 been $ nvn he**, (»f b«r tinaJ pjmxvMii of NinJ cer- 
eiiied furcher daca on herTi) 7 tÍK ‘ ^ «f Jii.ilyxls she pro- 

geneniJ are m ..o,™ j ¡ í_. t: ot m J u ry in childhood. and che feeling thai «nuca i» 

dodderiiiK oíd man wf,,?' ■■ " ^ weie vivid nienrtorie; oí .i wounded load, and of a 
story oí ihc tonsi'lJ \ • " " av , an “ nva,t d. J lien, fm.iily, iffer another mierval, the sntsrc 
A* actual e\f,erÍL-nee o"a j! tajnft ciin5U ldi- ft **im that siie ndier lud 

operatjofi. She asted iftlu-v 11 JMl ' L ' <)f seeing her tonsiís rmincdiaccly atrerthe 

a.ld if (hoy weá noc l íir 1 ' ^ ^ ^ ^at the siz? nJ’dive, 

-he thotighc she had .será, the hin^'f' " llL Í ' '* ,in ^ r " ttIth 'he tongue She added rhar 
ha lis lidie olives;, or like S e ( m„ , i ' ” '' 1,1311 ln lI ' :av holding ¡ [hete luund.rctf 

was a menraiy of her undéThntL^ ^ ' v - l ‘cnhtlon. on a piece oí^me.Linfeed 
Holding her lees dtiv ,„.i . t - U 1 P h ^ ICl;tn - () i how the kirked,-si somennr 
reeounttd (hese thouli,'! '[Tu J most , [l> fllL ' P tllnC oí d«pcration. Suddenly ■*> 
thought - j HÜsguMjng name y'T' i>tf ,irlLf Míd ' fci j™ had a vrry disguíting 

HiífnV "HS'í'íis is halis. 1 thougbt of (hese, toe, bul i 


dííín^t W2 t . íí 

injuries aiid kitcidcnts builHnt!^ ^ t !l t?re ^ }|Jtí ’ l1 ío|l lí series of minor chiidhoíiii 

mcn T and ctiLiiin;¡rimr in . / ' V tílc tEaína í c wniuen suffer jií the lunds 

üícral e;iHtrjtÍDn. Funhermur!! 1 tt '^^di in rom is linkcd diiroJy i o ih? idea 
the picture oí two round red hdk ^ of castmrion containoJ 

nude frc?ni materia] fk>i,n tmJet VV^ 3 XS,xrc ^°ng)u of jis tesdcles and yet weitf 
place ¿Uj ,j reprt^rntitivc ofthe t>| J °¡] J r ^ ton ^ ]lL ^ so thai the tonque ukes iís dassi^í 
Amu iz is necdJefis to s av r],ír " f 

c<> ^nidersuind how j n v ' ° nt ,K f K a P^rpJffxing phenoineiion when one tríe? 
psydioaiuiytic w.iys oí thinlHiÉ r Wani:lr| s ni ^ r 3d. tot.dfy uns l hooled or urtdirecteíl into 

iJ.tícrv i i» . . niicrpTctaiion,, sqch a siKinr^mí-ru it nrr>iíi irní]Ji di 


í astratfon íjjia^cry in responso tn 


a sponLancQiis productie— 
113 ' x * x 1 lcntc J EonsÜlecioniy cjn have occurrcif. 
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And yrt, that it occurted h cvident, (Ie shcrald be stated that che youmg wormn was 
undergoing analysú in i mild dep revive svving in the hope ch-ir che anaíycic orperitncc 
iriigbt forestall further episodcs of clarión or depresskm. The material pise presentid 
jppesítd sponufficoittly m her tree associations dttting the tounc of the ti rsi two 
ureta of anal™, befo re interpreExtions ot'.iny kmd had been offered lier.) 

Nflí lemg ago an opportunity ocrurred to observe a budily dra matiza t ion of che 
sime ptubJem* again in a mitiner whicli kft no nxim íor doubt as lo the interpretación 
of the phcnonicnoti, itthnugh m chis case tlor a wtiffd was spoken. Ir was necessary ro 
peiíorm i lumbar punttuir on a young man of menty-dx. Soine years eartier thís 
young mm liad becn subjectcd to the sanie pcocedure, and a: the time h.id suffened 
acuerne pain. As a rcstilt, he was exressivety apprehensive, and eomertfed co the lumbar 
puncture only on comí i non that u he perfomied nnder ¿ general an^stbetu. He was 
dJmitted co the Ne urológica! Imticiitc aí>d the lumbar pune cure was made utider 
rnrívms cotide-oxygeri amrsthesia. As che rquxpment was wheded metí his room bis ter- 
n>r motimcd vüiblv, and he bogan lo do a rather peculiar thing; .ilfbough normally 
nradevt, despite the presetice of the tmrses he mide quick impulsivt gestares which 
wirtjld rcpcaiedly expose his grrutah. liten, to our imizemcnt. ¿ís he hegau to be fuaj 

JÜertcd by the amrrthcric, bul befo re he was complelely rehxcd, he did ejmcriy che 
reverse that ís> he reached out for all the bcdtlüthes that he cernid grasp, tbv his bath- 
rcVbe, for a pillow. ibr anythmg which his groping hand* chanced to toueh. atld ptted a 
ptoifcting DiounUm of clothes and bcddíng over his ¡genitais, 

Agaiu the questícm irises why au anack directed against one pare of the body is 
deflecicd ¿n the pariente mind in such a way that it apparendy represents to him ¡in 
ntack Lipón h 15 genitalia. Such a dcÜcctioil seeim extraordinarily uneconomieal ffont 
«JiepoiiK qf view of p$yehof^gica] tención and peace of mind. Withouc crueting intó i 
lÜmussíou of chis prnhkrru it is svortli streising that its solutjon may lie c\ose to the 
hv.irt üí rhc pnihlem of anxiety r and ns génesis. 

The phenamenon of «dispiacement upward fitHii below* is only a speeial instinee oi 
phertotncnan; and it jnight be betto to speak of ceiitrifugal and centrípeta! dís 
plarfínents, that Ls r of dispLu einetits a\v¡iv from n>r cmvards the ínstinccual zones. 1 hac 
displ.K cmrnt can oceur in hoth directitms is L'lcar. í lie displacement l l'iio iíbgally i> 
expía iiii'd, beta ti se it can be employed so rcadily to Icssen tensión and anxietyí 
hiit the oecurience of centripetaJ displacenient, with its inevitable inctease of anxieiy, 

Ei| a perplexing phenomenort. 


&VMMARY 


f The hms tor 4c symbolic rírprrst'iiutúm of the body: - t.'l he gniwth of tnowl- 
'-'V ímf th.e growth of liiíguagf deptnd uport %tat« of instinctual tensión m the 
stifani jnd child. - 2.Tlns rension is .1 body fnnetio!i - 3 I'hc fim learmng tliexcfore 
tfltitfui-i itjflf almos! entincly with bodÜy thin^, rite L-htid ¡«rns the pat*, the P™d- 
^thc m:edj mú foctings of the bod>, .md ¡to on. - 4. All itew knowlod^e ™um relate 
««IfíiittniutkaBy to Llt.it .iln-adv known á.Thtrrífoir ..1! nt?w kriow-lcdge tmivt uve 
'P< ; l¡,i! poinit of referrut e to bndily things. - b l herdóre as the our^uie worícl is 
"pperceivej, cjeli ntrw unit come-, m havt- spceial significan ce with rebüon 10 vano us 
psrts of ihc body - l.l 1 , represen ti ng part 1 ' tH the boctv by analogy. at ht'i 1 líl !^! "■ 
^ btn- tmconsciousiy. - 7 . I his .body Janguage* is used freely m carly efnldhoo , 
^Cbtet in ljfe m chicfly in dreamv m doiing stares, m delirios neaftions. and 
-■ymprori] preduedons. - . 

Ib The tx;i[]inlc^ oiven indícate that the mdirect ot syniboJic rt'pitsencatioii^ e. k 
^ be dassihcd into tvsaj general | ryp«.TW is one largo grsiup ol represen 1.1- 
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t,vc otjeccs which ,ire drawn from the outskte world: houwhdd obiccts and buillnra 
.írimuls, machjncry of various ktilds, duthing. fc*»d, and «, on. Thrir 11 a wb 
that ihc type of symbd uwd nuy be «Hidra* tvirh diiFerem typa ofpftwiuLtv 
deveJoprnent, or with diíFeren: nearotic smictures. At any rafe it jadear tlut chis 
resenution oí the body by externa! objeets is fmJted to the piwcw of pRijcciion. and 
° e?ltnilíl,at ] í) n oí infernal probtems in the psychoío and psycbMKura-w. 

ie second mun form of rrpnKentation » thji m which one pan afihe body a 
su smurtt toi ¿notiier pare <>l the bedy: and dns can oceur ir either gf tw> darctum 
Lndcr certa.» ewnditioia thoie p,,rts of the body whkh are rdamdv %hdv invulwd 
whic i < ¡" C * &presaon «“(MKtiid ycarnmgs can he substm.tcd fot par» cfthebe^ 

. ore mtllllatf| y tonutaied with drices. And cüüCranwtie, dic 

in<rinrtn í " 1 . 'í Ur j * ,at K> tíui * e P arts [ hc boilj whtch are direcdy immlved ín 
the hoiiv' lü 'tl !" cx P rcs *’ OM > m4 >’ be lubitituted far ¡he inore jndifibem raiwsot 
zon _ '' „ " lLT v ' ul ‘ v tll<: tririsUtion can. be .nade eitlier towards the tnsrinctwl 
one nart'of th 'TV*' f '* 1 t ^ aí in ^ t™«lation nf experience and fceling Iróm 
ría, and íiypnehmÍi.S^" 1 ™' ippnMd> ** cbsd V the P wbfcrn 0Í4 ™ fr V' 


liUSLl OCHA PHY 

TnbnJí S. xT.1^ íhWh lf ^ CHM J ' ,ind0í ' : *** !>au1 ’ Wl 





APÍ’ENDIX II 
REFERENCES 


[»i] 


Fnmr Dr, Grrard 

t. BuLloot H T H.; Puopemes oía. h ingle synjpsc in ihc stclhtc ganglitsn of rhe squid. 
_í NeufepkjpM^ 11 ,343 (1948). 

] Lioyd. D. P C. Pbst-ceunic potentadon of responso in monoáynapiic reñex 
paébways ofthe spiiiü eord. /. Géw, /-ftyjiW., 33, Í47 (1949), 

Fftfwr Dí Mead 

í. Safsr, E.; Líiríi^ii^ iin hitiodíutkm lo the Síudy of Spaxh. New York: Harcourt 
Braie [ 1921 ). 

3. Mfad + M: Nati ve bngu^e^ a* íidd work took. .4 hwr /4jiihm s 41. 189 (! 939). 

3 Bateso.n, ti.: Pidgin Englísh and vnis>-ctl!turnl coimiiunjcaborts. Ir. Ntw \ork 
Acál ofSocmt's, Ser. 11 , ó r 1 37 ( 1944 ). 

4. Mead, M; tConiing esfage in Sanios» in Fwm tht Saiüh Sen*. New York; Morrow 

(1939)^.121 

->■ Rhttume, K. V.'.Awpesh, a Study qf Rifriaw Latignqgc, Publicación! ofAmer. EthnoL 
Soc^Vo), XIX, Lucust VaLlry, New York J.J. Aygusiiit <■ 'a, Inc. (1942). 

{ Meaü t M.:T 1 k Múiim.iin Arapcsh, Amerit an Musen ni oí Natural Hi^cory, dwí^i 
¡*pm,4Q f 237(1947). 

Bat^on, C. p and Mead, M; íialinese Character, New York Acadcmy oí Sciences 
(1942), place* 6i ua. 

f : m\ íh I Vcmrr 

1 Vchsi Domara E.:The spcciñt laws oí lügic in schiíophretií. 1 , in KasaninJ. 5- 
Lattguüge md Th&ughf m Srkizophrrnw* Derkdey: University oí California Press 
( 1944 ), p. 104 . 

-■ Arrt], S.: Sperial logic af vchixophnrnk and oiher types oí amisiic thought. Pty- 

chiatry, 11 , 323 ” ( 194 H). 

3- Wj.r.\E: te, M. fAiMí/idFíiínr fhyfhtdogy af .Maníni Devrláptnfífít-, kv. ni., í Im +tgo~ fol 
lett ( 1948 ). 

4 WnitsTR, H .: 1 he tcsi proccdure and thtf results will be publishcd m dotail in d* 
fitrthfamiiig monograph: Acqimitioit ofWord Moamngs. Mono. Soc. Reí. Ghild 
Devc].,Washington, IX C, 

5 tornar, IX. Luipugc d*vdo P ment in children, m Caemk íiaei . L„ Manatd «t 
i.Síild Psfthptcgjn Boston:Wilcy, ‘ h. X ( 1946 ). 


f™*" l*. Kubie 

' Kuíim, L S-: Body symbolization and devélopment oí' langyage. Psyck<ntmily<- 

1 Sii BERt K. Ha Benthte ubcrl!] tiñe .Vledmde gewissr syníboliíehe Hal uíinations 
Enchdmingpn hírvo^unifen and íu beobacht en . JaUrk j. psy<h»™*l- »■ P^ 
patM.Fomk. t t, íí.í (í<*( 9 ). 























CYBERNETICS 

CIRCULAR CAUSAL AND FEHDBACK MECHANISMS 
TN BIOl-OGICAL AND SOCIAL SYSTEMS 


Transactions t>( tbe Eigbtb Coa/erence 
¡Varcb 15-16. 1951, Neu' York, N. Y. 


luitieJ by 

HEINZ VON FOERSTER 

tíFkARTJHKNT OF EttCfAlCAL ENGINEERlNti 
UNIVERS1TV OF ILLINOIS 
CHAMPAIGN, ILLINOIS 


Aíshteiit Editar; 

MARGARET MEAD 

A MI RICA Tí SwtVírUM DI NATURAL JlKTORY 
NEW YORK, M T. 

HANS I.UKAS TELfBER 

laf.rA rTmiN i OI XI.UROI LUCI 
NTT UÍRK UNIVEkllTV E oLLrGÍL OI Ml.Mh 
NEW VORSt, N. í r 


Spottsoted hy the 

JOSIAH MACY, JR- FOUNDATION 

565 PARK A VENCE, NEW YORK 21, N. Y. 












PARTICIPANTS 

Eighth CTcinferrnce on < ’ybcmcna 


MEWHLRS 

WARREN ^McCULLOCH,Chaman 
Di'jiárfmrm y Píyfhíatry, l 'mimrty oj titfntá C\tf% 
itf&ftdirim « /tí 

HEIN^VON !H,?EKS | E R, St'iTeury 

tfüleaw^ Hnfinemns, l 'ttiiTTtiry tí Iti r- 
™<í; Qfcawpw^n . JVV. 

nkECIORV BATtaoN 1 
E ffffjmíMúTmrJi'arriwiflH Hihr^W; JltfcM tín, (jtfjf 
AI EX ÜAVELAS 

Di'fMirtmt'tu ¿{Ixwfrmn drj tí .Sorial X.imm\ Mjsuu h« 
Sftís Imtimte ifimhn^iOmbnttee, Vtasi 
JULIAN II BlGELOW 

UrtiwrM Cornetín Pnsfríi Instituir fot A émterd 
Sftuiy; jV/, 

HENRY W HROSIN 

tVMm Pfrcbbtirir Imríiuit „„J Ohtv>; mubui^t, M, 

tAWRtNCE K F-UAMK 
? 2 ft"r Slteti; .Vrti-Viw*., V i; 

KAÍ PH WCERAKI) 

ncpottmoH .ffttymikfy, ¡Urdiría, IMh rr- 

>l, r *i ChúHjHt; Otiagfi, Iii 

[-HOKGF LVTLYN HLTTOHJNSON 

vfZtfihmMr i ’miYtiá)': .Vru> 

Í-I-IPJÍI. 


ARTURO S ROSENIll IJETB 
Íírpiiríwtrtíj PfrpiitiJggf ¿nJ Fkrmwd&ff, tnsmu- 
,YdLitW J, Cmbdogu; Madm Gt$ 0 f, Jdbn* 

LEON ARUJ SAVAGE 

f/<wirtirrr/r m Sía$úikt, l "rniTTpijj 1 ígFdi 4 |p,’ Ou^p. 

m 

TKEODORJ i; SCHNEIR 1 A 1 

Amrríum .t/iMfiuM d'XjiiiTjI Hmry: WvlW, NX 

HA|NÍ* LORAS TEUlitft 

Ürpmihmt 4 Sntmbfii XwY&k Í Mmái f GAp 

ct Aífdirinr: .Vtnj 1 "K-dt. ,MV! 

UERHARDT vm BONÍN 

íkpwtmmi \tf AtífiUimy, I r mi*mfy tjf flhiw Qtik# fV 

Mréiáw; C^c^pc», Ifí. 

JOHNVON N EUMANN 1 

f>p*mmrrit trf MaihmMkS' iml¿tmtfirAÁmni 
Smdy; Princttem, jV J 

NORHERT WIENER 1 

n\-p*iTttfu'nt 4 Muihotutú^ teKifeitfJü ¿mümirPf 
fcfhtrvkgy; C*mbntfet r Adkfit 

GUEÉTS 

HERHERT CL BíRCH 

l*tfhtrtmrtti pf f^ydutúgy, Ofy €dh$t M ASrvttwfc 
Vnj^M, ,u 


“"™’" qf>hc Umvetiiif e( Oí, 

ÍJlfL*Hi|f:i p /tí 

l-AWllEISfCE S.KUHtí- 

fnph ,rry W Mrwwí HlofJlw Vflíf 

f ,/'j***,,. , Vil , H „ vn i:itm 

KAFAEL LOU EN J e i> f |ST( 3 1 

íjonal e> g. makquis 3 
Mj\hc;ar_et mead 

-■[írriTf:irjr ^ 

n s.-c:. Nokn erof 1 

; 2 r™ ■"“-n*** 

tt'ALTtiR PiTTS 

I Abwmt 


JOHN R. |1t 3WMAN 

I&piiffjnrni ^ Chtttmtfy, M'lYí-Vl /.asíJíurr -V 

/pjJif.cínití í -'minn'iy iifñíaéii^ f'i'i , JL-lwi¡ , i | - 

ñi. 

ÜONAXJD M. MacKAV 
/V,P,wr.wD'rtí L y7%iÁx fc'iiiei f-Wi 1 ^. IjWwfbíY^ 
izffrfdnd 

IVOk A. RICHARDS 
Gt.tiiujti- Sfhmi 4 frJlfi'Jtl'tfN, /íjmJhJ 1 

OAVJ|>McK£NZ11 RIOCH 

í Jt i ! j j i I? ri Ll/ ,\ñéi / FD^tj jí i>i itfffi , J rrpj y ,1 irdii .i ! Sm*Y 

{ rWiAwiP -^cwL^nwp .Wr^-.J 0 »jw: 

ÜC 

c LAUDÉ NIIAN NON 

Atumry HJr 1 RüflTR^bnr í jAwí^nij. 

in. ■ .Wjjrtd^ /Jjtí, .\_/. 

JOSIAÍÍ MACY. jíL FOl-SDATION 
1KANK ERe.M 0NT%MI r H 

-\icdrt_d ¿Jhncijjf 

JANFT FREID 

.tvj/É^r f„ ji v Conjrmw 



JOS [AH MAC Y, JR. FOUNDATION 
CON F EREN CE PROGRAM 


H 


As an iKtRuüLicriíjN to th^eTraiisaaions ofihe Bigbih Canfrrcncc on Cybernetícs I 
should itkL- iü mitUnc whai ti is ihat the Foundation hopos to acconiplísh in its Con- 
fwetice ProgjaiLWc are ¡memced* ftm of all, in furthering knowledge abone eyber- 
necits. ,ind to rhis cnd thc partieipants wcrc brougbt Eogether to exebange ideas, expe- 
nciiccs. data, and methods. In additkm to dais particular goal, however, tEiere is a fur- 
íhct, and perhaps more fundan icncal. asm which ts sha red by all our coníerence 
gnjups. the promoción of mcanmgful atnnminipiioTi brtwetn sdentific disciplines. 

The probíent of mimmmKannri between disciplines we teel to be a very real and 
vtiy urgen? une, thc iñosi efleetivc idvancement of the whole of sciencc being to a 
Urge extern dependen* upon it. Bccause of the accelmring raíe at which ncw knowl- 
*%e íf aeainuJaíing and beeause discovcries in One íktó so ofíen pesuk ñom informa- 
tÍíjíi gai ncd in quite .inochet. chati ti ek must be established fbr che rnost relevant dis- 
seminaboo uf thU kiKnvIedge, 

The inerrasing rcAltfjtion ih.it nacure itself tecognizcs no hoimdades makes it evi- 
tknt akn dui the continuad iwlation of the severa! brioches of Science is a serious 
obstarle to scientíiiic progrese Partícolarly is it so in medicine thai the limited view 
throügh the lens of une discipline is no longcr cnough. For exnmple, today medicine 
musí be well verted ir nuclear physics beca use of the tracer redi ñiques and the itijury 
which can result írom radia tion. At rbe other extreme, medicine b eertaink a social 


Science and, tbrougb mental hcaltb, mmt be concernid with economic and sí acial 
qursdoEK, The answer. tben, as not turther fragmentatkm into in ere asi ng] y isolated 
^perLüim^ diicipítficN and depanments. bnt the íntegraiion oísenmee asid sdetUifie 
know]edge for thc enriehinent uf all hranches. This integración, we freí, can be 
encoitraged by pmvtdiiíg opportu,níties for a mulíiprofessional appnaac li to gis en cop¬ 
ies, 

Aíthough the fertility of tile multídueipliuc approaeh k reeognisccd, adequáte provi- 
■ : ^n ii not nudc for i? bs ouf univmiiies se ten tifie societies, and jotirnak- And p* r_ 
tups thc presente of otlíer hindering factor^ muüt admitted Partly semaiitii an 
niturt 1 , they may abo to sume degree be psycíujlogical. Adinittedly* it i'í otienóiiies l it 
fiíult tíj accept data derived ftom mélhods \sith which one i^ un familiar. B\ making | 
and intbrmaj dkmssiort the eential ^ ore oí our nieélings> we hope to jidnes-e an 
■JtnK&phcre which miriiniizcs as riiueh as pnssible alíese einotiun.il bamers. 


í«»l 


Thtis, ijur mretmgs are in ccmtrast to the usual scicmific gatheriUgs. They are mol 
to present neat .ulntions (O tidy ptoblcms but to elidt proveí ;.tive dtflcussiwi 
^*he chiTiiulbes which are heing encounteted in research and practice. For thts rea 
«Wfc. WC ask that the presetuadom be rebmxly hrief and tbat «nphasis be placed on 
diicmnon as the heart oí the meeling. t >ur hope is th.it tlie participants sveII come pre- 
p :| Ted not ti? defend a single point of view btit to lake advaiitagc c hs riu-etmg a 
«pporatnity to speak with representaiives of other disciplines in tnuch t »e same s\j> 
that the> vraníd taik with th ej r i >sv n eoll cagues in their osv n labomones. 

. We Juv^now- tInrteen ™ funrtiuning under thc C ionktence Prop.mi. Míe M- 
Copies .ir- Loveredj adrcnaJ cortev, aging. bloud dottiug, coid injury* \ 
fmaei, consciousiH-ss B L vhemeEn v inlaney and ch9dhood r nnury, me 
■ttterrelaticint, netve impulse^ renal tune tion, and stioek and l .rcnlatory homcosUsis. 

When a ncw ennfcirnce is orginized, ilie Chiirman, iai cónsulution w tl _2 * _ j 
datsosi, selccts hftfitTi seieiuists to be the- nudeus of the gionp. an cv^rs i ^ e _ _ 
>ndudc icpmsentatíves from all pertinent disciplines, hrom nme to lsiix ml 
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Lu rs -lut Kid^d by rile group to íill gaps in virwpniw or tcctimque.A iiiiiicod mitr 
1,1 gu«tt w mvited to atiend e.u !i mecting, huí, for the puipose of ptontoóng tiilí 
parricipjtion by all mcrabcrs and guesp, attendjuc'e al jnv ttiming is jinutd to 
rwenty five. It ¡s inevitable that in no tupie can iv<- pmsiblv inelude mote than a aiiJ 
fracción of the key i nvesi ii^ton in the field, and n»e of tire di® mitres m fcnwnga 
grrnip hite Ib» 15 tbat it Í 5 necessary to lesive out so ituny peoplc whoin wr tvnuldlib 
to indude. 

í he transactions ofthese meetings are tveorded and pubtohed.Thii is donehtwuw 
tJie Ponodación wishe* to malee airrent thinking m .1 lidd .iv.nbble to all thare witk- 
tng r^ 't. arid because jt beJiev« rlut eonveying to thosc in «ther tidds who ¿reton- 
1 u iu 1 wit 1 sciejiLf, tbr ex ampie, govemmcnt officiaís, administra! oro. etc,, the «#*- 
tniL ot scientihc rtssarth ¡5 alto .111 importan! pmbletn ni cnrniruinication. Loeir 
o a vua aspen ofscienee. hue eqttalK essentiai íi the intuteive or Creative «pea 
A |X::; ? M lR ;’ 111 '?' ' 1S liu " painting of a pnrtrair or tile compoting oía sytiipFuwv 
„ _ t OUn ''“ lle ' cí ' a ry in onJer to reari-ange. to test, and to valídale, 
censes*" ' rlVC " ! ' £ltl iri- ' at,v i t y v ' ,r hiei¡ has its sourre m umonseiom, nojiretionil pro- 

tliron I, r , ,iN I1< "^’ * K1lweu - T ‘ in the fintsíied producís which are prwcnted to the morid 
StbireS* TT-f' ! mCRrjl .*>*»** -nlcaust fc sltrtreleá by the 
lished irimr'n " > f >r * H 't’ rv ing the infbrmality of onr con&rtnces m the pub- 

niínds of sc-ienti.,? 5 ’ to , slVc ,l irU{?r r íc *uw of whai actuaUy gocs nn in the 

" lndS ot sclcntwts *»<* « f ^e role whieh emeivity p L. yi . * 


f RANK r-RliMONTSMJIHM.Ü 

Mediml ÍJintlcv 








A NOTE BY THE EDITORS 


Tqthi ileadss of this somcwhat u rumia] ducumcnt, a few words of explanación, and 
caution. This rs not 3 book m tbe usual neme, nor the well-roimded transcript of 3 
fympodum. Tfaes-e pagcs shcmld mhcr be rcccived as the partid account of conversa- 
ttons widuo i gjoup, a gtoup vvhosc interehange actual] y extends beyond the confines 
niét rtvoday mcctiitg reported herchi.This, accouitt attempte tu capture .1 fiagment 
■if che gruttp interchange tn all íls evanescence, beeause it represen^ en lis one of the 
Jeu 1 concntcd etTorís ar iiuerdisciphiury mmmunicadun» 

T he members of this, gmup *hate the belkf that one can and must attcmpt commu- 
akitioo ¿cross che boundaries, f ¡nd uften chasniü, which sepárate the varióte sdences, 

1 he participan^ havr come froin many ficlds; thcy are physici&ts, mathematinan^ 
dcctiicaJ engerí eers, physjoíügists, neurologías. experimental psychulogists, psychia- 
nisls, ^íotogEts, and cultural anthmpolagisía+That such a gathering tai lee! to produce 
the Dabylonian contusión lIi.^c tnighc ha ve been expeeted ls proba bly tbe most remark- 
¿bír ttwlt of filis meeling and oíthow which preceded it. 

This ability u> rem.iin ¡n touch wifii each other, lü sustain the dialogue acipss 
(tepartmental buutukties and, in particular* actos* tbe guJfbetwcen natural and social 
scurnm is lW 10 che unilying effi-ct ofeeitain key problems with which all membérs 
are concerned: the problem* oí L ommunicatión and of üelf-integrating meehanisms, 
Rcvnlving .mui tul ¿esc ton cipe, che discusión vv.is ¿oniinunication about eotnmm 
nicaOort, neceísarily obsoní in placed .1 n lí fbr more than one reason. Yct the actual 
outeome was tjr more iistelligible than one migbr think. so Chat che odliors fclt 
ínjcuned tu reproduce che transcript aü faithhilly as possi ble. 

Tlie social procesa. oí which the se transa ai mis are an incúmplete residue, was nor a 
^ícjuence or forma] -f^apérs* 1 te-id by individua] participanls and piincttiíited by prc- 
F^tal di.’icvissiosi With few txcepiions people spoke frcely and without notes.^ 
Ui3¿wi.dably vnrtic speakeri producid inaecurale liten lories of che ir own iaec^. 4>r 
ihosc of othrrs, ,sod tretuih of thougbt \vere often left íticomplete. 1 he prmeed recorrí 
¡írcsLTvcs file esscntiaS rMTUrv uf chis intercharsge in vvhieh partíaI associatiuns were ptr- 
JSiitied on che assuitipdon thaf clorure wtmld t.ikc place, ar sonie ocher tinte, producing 
■:w sdúijs or retnfordng di ose that were tímughc ofin pansing. 

^anulaiion, fur many 5 oendsts H comes t’rom sljlK parriaE,, .uní üometinies c\’en m.n 
cume. repmdijctiüMs uK maieria] (rom widcly separated helds. fields which secni d¡^- 
m&u except (br the lógica] sirueture of thdr central pnsblem I f fiie rcader wishes a m 
stateineni of the Work and point of view of individua] participante, he wil! hive 
to comuir other sources This can be done wirli case stnce itiost ni the contributors 
bue pmvided refcrences co previously puHishcd material. 

The feader sJiould be warned dut the presentadcms and discussion tend tu be 
r^fKimive iu previos mtedngs of the gimsp. So me State ments were designad to 
Jinvvcr quesuoiB ;t ;ked monchs or yean before. or desigued to cvoke sonie ]ong-aim- 
L1 pitCíl mswer ftmn a íeílow member. ITjdical chállges m c he tnanusL.j ipr v*ou i.sve 
liecn rtctessarv had we .iCttmpced to ríd the gmup ni íes history. Such Lh^nges " <lU ^ 
Wkvn distortmnsand would pi^vent the reader from noticing che unfinishecí -tace 
üí "thc gmupV alíairs. 

Om editorial proccdure r neverthe3ew. hivolvcd some revisión of the cranseripE prior 
^ puhlicatíon. A verhjcm. record hased on che stenutypcd pnHocol, cven d periCLC, 

^uJd „i tace hjve been an mconiplcte and misleaifag account. U cernid h,vc grven 
* c contení, but che tones office* the gentes, the attention diircted by clic 
tutu of head towaid one penson or another wouíd aíl be misMUg. or t ns rt 
ídopted ^ more tradíbÉoiial procedure. Bach participan! was supp kt \km\ a mime 
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gtaphrd copy oí his transcribid rrmarks, and was gsven the chance to revise hs matr- 
™ J íbr che sake ofcLimy and coherencc. ¡Mor ai] «f thr parttdpanb máléd Aeottlm 
°t lh¡ f opportunity *o ib se our \voHking copy rcpmen$ed j mixture oí rmsrd mJ 
unrevbcd cotí tribu ti ons. In fhc uiirevi^d patwgí í che editím cometed only dh»r 
statements vvhich scemed to them obvios errurs in recording, Por the resr, they con- 
Mned theír censoría] Jcdvitiev to occabonal deletions of overlappmg or irperibiT pas- 
and o! a ffew aU-to^enptic digrasions, Most oí’che acides, suizh asjokes úr ia¿- 
itios, iverc preservad as long as tbey seenied intdlipNc [o peopJe outtidc thcgroup, 
The editor* u-ltc cager to recaen che participan es' ñnt ñames in che prímed lecüid 
whuEi they liad been ust-d during che discusión. huí chis v/culti bavr bren ¡in unnrcev 
' n to f ^ e reader, However. che leader shcnild realizo thac itiasr speaker 

K i 7^.- 1 OI ^ er mforrnaJ1 y * s J consejil cnct af aeqnaincance ütitúde the iiamr- 

riLSC ular meetings. The ocuiwioiia] shifh to more formal modo- tf 
l rc^sing L aL i other whs therefore tndicativr af distante and sometimos nídisagnct- 
¡ rtjames hl ^° undersooted the *pcciaJ míe of the invitcd guesEi and 

or the subtie difiere nces in pace and tone which some oí tfaevn ¿n&oduced mío the 
meeting. 

m 3í<>rLUor ^V r]ifsc invired guests carinot be ídcnEtímd by any obviara difler* 
í. rk ls huul n c iczr vol ¡i hulary and that oí ihc regular memhers. Une of the nwst suf- 
pr i si n^r tea enres oí the gmup ü die | almosi Complete absence oí .in ipteratae 
rW*K "l?" 11 , OÍ E * U ' ír ní associarion, these twerity-rivc peopJe ¿ve imt 

hHHi'i| i | V \'- inV n ^ K ' IJí^ugv oí tüirir i>™. Our idioms jir limiteJ m i 

j\ * ^, nis ._ i * rmwt,í * fmin e «h otlier: aiulogit-al ¿nd di^itjl devin-s, feedlacl 
,tlM ^I ciii'ul.ir irjLisjj pnjccjMs» Evcn thesc tenr^ -iré used only 

counft inMihTr • - " K T ° t 1 the " ie . m * wni ' M<í a phüohig« pulen c<> wuid fiiijlfnry 
thfir im>r w.' ' l,lt 11I . or, K ,lull >TSoí »cybcrneíii'\. ust- It-ss ot iulúigpdundo 

ífíort i til \ r~ 1 th'! i° lmLJS ' l he ^'Jriity oíjai^m m,iy ptrhap* he .i tiyn otpenuine 
view mtfñded ^° t * lcr diMiiplines, U r it may be ihj( thc coíimion ptiLntoi 

Í. P . d SUÍf[cl<:nt bL ''” Íílr £™«P ‘"hcrtnce. 

i r 11 i-rd isí í ni m.■!!V' 11 ' C °Tf. rOLl -7 0re tllL ' n t!u * j” thf wmthwhikness oí 

miniéis wbích il^ '' ”" J JI | ” f * JlL membei " í hAVÍ ¡'-f 1 mtrn-st m ccmin conccjW 
concÍtT^íeí? "T tK,U ' ntU " y * Pplk * bk prtibk-ms in nuny S cn,.ce,Th< 

.üX',;s tt , in '•> ^ “ "* 

of > BoauAon iun«,c l,kd, i,,"' ' ' “T” 1 "™ '»«“«/•»«■«Of>dtll«.lh|¡™»s 

our languagt " " U nteFaíÉt Stíme °f the conEisiun and compkxiEy oí 

rion. 1 2 This r11, Js are those supplicd by thc thcory ofaiEjíMW- 

desígn oí' electroiiic- sn " LI hL 11 ÍI3]L LT ^ ptrssurc af cnginccring needi + the efficimí 
íicprnded un addeving 

tools to rhtHie ptóblcDu \ ud ¿JETT* rjn ° S ' ,A ApplíCirÍOB1 üí lllJtheni " üí 
coiitt^ated to ?noise.-*i " ' r * m a 'forrnuiicjon of ^Ííiformanon* w 

ivrench ¡rd i rom di morder 'i l ^ Ln can líe considerad as arder 

Ut rarnimniH-ss. W]th the . " V ^ s,rucriirt ' in contrast co thc greater probabiliPi 

u-pt o entrppy T cJsssJca] diermndyiíamics exprrsseii thv 
1 ai ™ w ^, CE,:A nuEhcmaticaJ th^ r 

*54 ' aetPr> ooinnuimeaiioft, M sy^. ífr*. jr j?. J?V-423 and 

, C E., and Wl ^ h w . _ 

Pr ™. F l ^y {p. 116). r ' tath€mtKtíI ^^7 ^ C^^.jn^nnrj Urb.im: Udwmty ^ Uünw 

Weiiui.» m . .p 

m file^iirffldí mé ihc MxkiHf. Nw^HtWÜnv 








A NOTE flY TMÉ ED1TOK5 


m 

unrvertal irtiiJ tovjni more probable sutes: jilv physiochemka] changa tending to 
produce a more ncariy rinden n distribución of partida. Intoraiatinn can thus be for- 
muJatcd ü negative entro py, and a precise rtiestiurc of certain clüses of Information can 
be found by referring to degrees oí' ímprobabüity oí a State. 

The improbable distribución of slots in a slotted eard, ür the improbable arratige- 
mcnl oí nudcic acids in the higbly speeifíc pattem of a | gene both ca n be considered [xb>f 
is *codcd* Information. the one deeoded ni the conree ota leehnical (cultural) proeess, 
the otber in die cnursc úf cnibrvogcny. Tn both instantes, ihat of the slcrted eard and 
tliai oídle gene, 'wt are faced not only witb carriers ofInformation but wiih powerful 
mechanktu oí control: the slotted card can control long series of procedes m a plam 
■wwhmii iftdf fiirnúhing any of the requísice energy); ibe gene, as an organic témplate, 
toniehow pimiiies tur sk mvn fepmductiun and gnverm the hnildiiig of a multa cello lar 
LKfgankm éom a single ccIL In the bíter case, mere rcarrnigenierit of submicroscopk 
partí des can jpparrntfy lejd to inutadóm, impnüvirtg or eorrupting th e organismo 
plaif. as ihe case may be. Such rearrangement may indeed be similar m che difference 
hrougjta about by the transpoving of dignes in tuimhers, 724 to 47 2 K or by transposing 
letíens ¡n words such as art and mr.* 

Externton of información theory to problema oflanguage stmeture has heen íur- 
disrred by psychologists and uatisuciam. 1 1 ' K " Therc are üiiexploked oppOituilities 
tbc addiüonal appkcations ofthe theory in c amparad ve lingULsdcs, aud more parta lu- 
larty in studies of the pithology of l.iifcgiiage. Yet avaiiable work is snífieient to show 
haw tommtinkatton considerad trom chis stajidpoiut can be iüv^iigiEed in n íechani- 
cd systenss, in organismo, in social groups; 1 " and Lhe lógica] and anathemarical pnrb- 
Ictns úm go into rhe tonsírueflors of inodern autómata, in particular the Urge elec- 
ciíiiuc Computer*, 31 havr at least partía! Application to our theoming abont ñervo lis 
and social ínteraedons. 

A sceond concept, ncw dosely allicd to Information theory, is the notíon oí circo- 
l.ir c.lll-- 1 1 pn h A sute reproducing j tseií. Iike an orgaiiism, or ..i s<jL tai systern ín 
ítfuilibfiuim ora physiochcinicaJ - aggregate in a steady-state. deíied a nal y sis untit 1 1 - L ' 

'■mirlo n-utaon ot oiir-da en misional c a use-a íid- e ífec t chains was repíaccd by che badi- 
nictisicnni notion of a circular pmeess. The tieed for such reasoning was i-leu to L.J- 
1 h iidcriiomthe physiologist; when he applicd the logic | oí Cíibhsian physicochcmieal [w] 
^■stenis 1 - iq the steady-sotes of huirían blood, 1 " and tü incegration ni social urmips, 
down to inm¡ature social sy^stems. 14 Quite independcntly social scientists had been 
tendaaig ln the sai i h j dircctton* as witncssoJ by the work oí the fuñe liona! antliropolo- 
^ RiácMe-BnyWn'-' jnd BateáonJ" 17 b. ecolagy, the cemeept of circular causal 


4 1 K. W.: r -nmtinx Crih Nr* York- H irp* r. WML 

5 ¡ mck. EC. ind Mu i tu.ii A.: Stali^L d tó.m.>thcks má s«|Ufn* *s of nr.puuws, PipM 56 -- ,ÍF 

nt49), 


lj Mluffc, G.A ■ Luttfi^i+i 1 ,m¿í f .'íti nf jtjejftj i'¿j»-■ r■ N^wYork' Mstpraw HlU, l'^l. 

MLtLEi 4 tr A,, and Snivint.i^J. A Verbd iimiexi «nd che rrt^t] of míamugrUl nufcTiíiE. Am-j- y* ' ■ 

y.íTíílMq, 

^ £. R.- Conapuíartonai inetbodi n^e-Éiil: m jíijIstieiií: Sjcri?^ oí bitttiy datí- ^eíi ^ f> - 

(1^1). 

9 pdllrm ofvmprbi wd ironsorun^ in vkícus 

" tksTroa.A-: A aiLiEhriiuíticaí EDodd Írír lEfoup sEfuccum./l^í. Anrkwpi'l c «r-nt . I. ¡ 

18 «w (¡encial lofciol theory ««.nHrute C™fc«*í ■» “*" rflr ^ Hw,,,r 

editorN<^York:Wifcy. 1^51 ípp.1'41). ... . 

'I íiBK.j W: On ihí «quihhnuni of biirBJfii'nt'üus tub»ianc«. Thr GtHrttttl M*-■ WT ^ 

^« VdricUnptufn. IV28 (pt 55-371). 3^,. 

13 Heñí ímíon, l J. : b) : ^ ^ ¿„ fiwnl N«w Yjh ', Un ‘ v ’ B ”' ty ^ ' " 

— l'hyuiran aíid piiinii ^ a wcídlymeni. .Vmi' SbJ. -^ ,l,r ' 1 111 
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Systems li.is beenemployed by Hutcb™,» and appl.ration, k mad 

biolo^ and genrtics can be expected, 

^ rk ;' hl f < f"' i ^ cy J in thí ™ncemfabon of«rnw ™bsLim« i» d» Huid 

• l,í R K,dv a C ,a J ltJe «ipmlly to posit thf fenry oí thc miúIku 

h v ,r * ' )S T* °í t H ' cIím « ntajr y condmaw of lile” ramion* dakn*d » 

Itmmem'* IV rl> 3 ° L , ' inítl “” s tílJ J rc5tore 3 tiimirbcd equiiibrium m thc ittenulnm- 

of hlonH «. , 1 ¡ 1 '"' r L t X 1,1 í -r *>ir«IJtor-y procwses wbich guara mee j rebine consuno- 

«eniDeratufr^ vl tVf * ” ^ í,n ’ í * tl1 pressure. of hvdmmimi ion concentraDon,orofbctfy 

bas noint' V ' Jln '! !. 1tSr P^ísso are jr Jeast piirtiaify tmdentood, huí, js Klütrr 

u ti dedil- vi, l " I[ ' Ihm ,lejít nothmg oí tht* phvsn «logrea! fimetion «rinch 
utuitriH- our preceptuad .constancies,. 

“ "^ Críon rn reli,t1ons - to *univer«Jj* such jí sirc, sIum, and 
¿btvTver nrmain lnv;m ' 11 ' 1 ■" theiriizc whjle distante 6m fe 

tions and i m i v upes .uid cojtm retnin suhjcctivr uteritio til «mngposi- 

proW ' m ,or rhí r^%K-V- 

universal* sriJl 3nÚ ** T,cur4i Comk6ti foT ™ r reactiw “ 0 

sais-’ | VÍVl v y f*. '| tf niiíy. itijí a possi ble m-ur.il basis fbr our lejactkms to umvef- 
SJSLTfe^ ***** aetivity ¿n »e liro „a] ™ » une offe 

tont circular .irtivitv ^ pttu ‘ l ‘* Sc * "hielj gtu romee perccptuaJ ronstamiei ftrsé- 
Ktibie 24 over rvventv vcarT tV^V^ f,lid P os,tllated «ti fbcoiedcal grouticfe by 
stration ofsmh revérbef itimf'■ ' fhl -‘ vtbscquent empírica! donw- 

de Nós dúclocuirt i’-., , Q UJ n te ’ v ^ onentie ‘* c Nf». 2 ’ Tin- impórtame oflum* 

tnanv invescigators cmisid ^ llH ' ory ^ IC!i ’ n thf tbat, eirfier m tbc Cenlury. 

■«otir of arción ofthts lW ^f^ " ySttm T J " 1W wñ ** a *«f‘ 

]ÍDiÉtcd Cü che n.'-Jiítiij’ r : ' ' a r^ence to tbe cc>nmry t waí vifüiíd & 

cause and effect.Th e ro ^ibif !,r i° ul P uc - and response correspondí m 

’-vas overfookcdv Tfn-iuv rh i . , '^ stjmRÍ CCTrtraí aaivity in ihe ««voirs ítstnsi 

cmphasii c> n chaín retír'i™^ ^ tLNI |J ot iTicniory-inia^t-s in eariy brhavmmm, ftie 

tuy cotiditioncd reHexcs «f T' ltri “ ^ w l]]f Pnnoivpc of all karnirigin clcmtii- 
with í.js.Filt i v. JÍI thjf ih.^' / 1 W H “* CíinrH>[ be understood nníess fint- 

í -V íj ogi^ts ^re jííüJ handjcippcd bv •’pífipblf^al^'í[L■!.' ,, 

^ I^ai>h j.iij i- Fíhdhvx. Á ít f h m i i 

< Univifruiy í h ™ i «>-■ > Aifémf^xy Cm&ád&r Eqgfjrni 

Batüsov, CV ,v, ÍIVr j. h ^ * lv t" 4 ;. 

,iamura íñiürj .. 1N ü ( ivripwrir Pitísm of tfs Qíftuiir</u .^i u ! 

17 Btüi; The víhjtf sy*^ OJsr ^'. . - ; ' m " 4 fer.’Canihni%c Utirvmriy Pitíi, 19 ^^ 286 ^ 

t>?{J«Td Umvcrsiey PhM V 1940 h ., n ^ >UmIÍ Sf ™t*rr Sodios PrrXniat nA. R. jfci¿#v*» TT 

38 Hcntmiioiv í; f Tin i ^ 

: t-r 

, ■' ■ } rhlcaB ° : Unj ™ily uf Chic^gp c™. í«.1 <p. XVHI Bli 

“*■ Funnional stKnific:ir,<v teta 

l: ' l ’ n ^ MoCuh^W s C ^.. f 4 * «W 7 ,2JJ ÍI942). 

24 K^ür^s 9 ‘ / * >7 ( 1 ^ 7 ) " ' lVC kaaW u,,nVl ' lK - The petcepn,H, ot^ntaún md vueat 

«■t'í.r.r^ri. 
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ncidom, the unwananbrd idea thit centra] ncrvous activity cannot endure Jii ihr 
abscnce of conhiuaing spcdfic input Érom the pcripheryi Undoubtedty che aclion of 
iwihmciiig cíTcmts tan be Qvwgerierahzcd and has been abtised. Lcmg-range mem- 
üry nuy need more peraunent neuml changa bui tire nolion of sudi circüits has sug- 
mudéis of neuraJ aettviíy which are pocentklly testabk and therefore of 
rafee** 

Acüvitf in ckned central loops íhus lias to be caretutly distinguished fionn che older 
ami simplcr podons of ricura! circuí t$, circuir* which join periphery and centén, as in 
thc cbssica] concepción of postura] rtflcKcs. Sir Charles. Bell 2,1 spoke of a -ncrvocis cir- 
dc which cortnecte thc voluntary múseles with thc brati.* Thnju^i s-uch circuics, rnus- 
dfi in j hjiib maüitam a given tensión, as Long as motor impulses flow ínto che musties 
ücoanJuig Co the scínory signáis which issue füiíft tbese sanie ífiusclcs.Thc idea ante- 
ünzd thc dtscovenr of the sense oreáis (musck | spiiidles) which monitor 3 state of j**u] 
ceiiMiin in che musde and, by mcrcasing iheir me of centrípeta! fhing, set oíf eentri- 
íuj^l voÜeys which sh orcen the mustie in respomc to iniposed serete h. 

Nuuietütli analogues for stich rccdibradiig inechauisms can be ib und in Chase 
mi>derfi electrón lc devitcs in which output is regubced by constanc eomparison with 
mput.Thc automark volume control circuí! of a radio rece iver p revenes »blasting« by 
dccrejsing the vclume a% che sjgnal ss irirreased and counteractv *fading* by increasing 
the volunte. A speed control unir slows a motor dowta svhen ¡ts revoíutions exceed a 
üKited valué and sperds it up when rrvolutiom fah be!ow ihis- valué. SlilIi deedback# 
of-scrvn>niechjnasms- HI are nian-made inodels oíbomeostade procesadThey are nal 
«¡rbsively found amemg eleetmme de vi c es In the days of the themial engine, Max- 
^' 11 ' dcvdop^d tlie theory of the mee ha mea] "govemorK ofsteam engíries. Small ver- 
oí th|j goveinor are stifl found todby iti old-fashioiled phonograph mmtablcs, 
íwp imsshv metal vpheres are suspended by mova W e Itnks frorn .1 vertical shaft which 
‘■ph^ with rhe main shaft of ihe machine As speed tncreases, centrifugal forcé chives 
'he metal spíien's apart a mi uis-nsises the drag drt thr sluít; thc mailiine slows down. 

Aguii. with thc sphen-s vmkmg low. the drag on the sbaft i\ dccreised and the machine 
up. Snch a llover ñor i os unes approxhn.ue constaney o! speed in the enginc, by 
■l'c íinipleffi rne< hañical nieans, and. in corttmst co inany more complu ated devtcs’s, 

:lu- mecha ideal governor shows lirtlc likcbhood of goiug ¡mo tincan endiable osoUa- 

hOFlfl, 

Ka cnr cnmplev elcctianic dcvices are notonly ^erfor-controlled^ {like .3 mechani- 
■ ■iJ gowmor). birt can he so buiít as to “fíeek- a ccrtaiu statc, like "goahscekítig* mii- 
^ whitli predícf the tutu re position of si moving t.irgei (at time o! impace) by cxu.i- 
pilaiien from us earlier positions diiring pnrsujt. Sucli de vires enibody elecrtoriíL 
coiuputíngcirruits^nd the appeatam e of »purpos^^ in thrir beh ivior (a feedback over 


36 Lvwux K, S : TJucmvan jry: Cnrbrtl W Jtitofer f/í*i* L. 

icüt. Míw York Wiky {p. H2}. 

■" WcC|:iiíjfM,W.S.;A Hcíli jjl li% ot \ Au^ .Iru-fuimed 1*^ Uic tiervL " ,Vííar '' W 
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thi- targnJ} has inirigucd thc tbeoriscr VJ u and pmmpEcd the t < instniction tíhurfi bk¿- 
2 b\tr robors is Shan non s elet’íírinic ral Jescribfd in tfm vyJume. 

The fascinación ot watrhing Sha mi mis innocenr raí negociare m niazc don hm 
do rite from iny obviou* siiHilariry betwccn the machine and j real nt; they atr, m 
hu r, nicho r disimilar- I he mechanism* howevrr, ¡s MrafcingJy mím iiL.tr io the fí&tion¡ brld 
In ccrr.mi learaing theonsis about tm\ and iboui oígaimms ni general. ShannoaV cm.- 
[nmi sime | don seri es to bring these iionom intu bofd relsef. 

kccem cmplmis on giant eleciiomc Computer* ¿s anafogues o( the Jiuitun bnin 
, ld ]™ p " be inthe «me lighi.The lógica! má mathcmarical theories 

cm,in c fht construcción of thejt computen raise problema similar to ihusefjccd 
™ comidemg cemín aspeets of the nerroiis s yrtem or ofsodil tfnirtuttf . 11 k Ls i» 
jllíj uíl i iat John Von Nrumann* a ninthrm.icician who is curmidy cúncrmcd wié 
Mt E Lí31 ^ tomputers* shcnild be more grneiaHy krtown for hJs of human 

m temen on m garnes and eronomic behavÉoiy w and that Noífcerí Wiener, altee wori- 
rng oí? <-oniputus and guíded misiles. turned to the connderadon of the social sipnt 
lc “ lf<r oí chese tncchanisms» Brief comtderatíon of computen may thcrefbir k i 


. ■ 11 P 11 ^™ ¿r*-' i otistmeted on enrher af two principies: ihey may be digital atm- 

’ L b J n analógica] ctevire r ei timben an> represented by j condmious variarinn of 
— yMt '* q L yjnÜ ^ 3 VnÍEa fi** nr a dhrarice on a tlise. A digitel deviee h howrvcf, 
L ei,Cn | mim XJv J!i dáseme lanits whidl may nr may no: be presen!, r.g-, a otcuií 

^ c ' °^ n li in £ ose d+and Ehe basn alphabet of the machine may be a ñniplr yes 
or no, zeno or one 7 T 

vo IltLJ ^ ;iíi:i HÍi t im ai1 *dí-or ruine principie* and synapses tu thc central n^r- 

aL-rivitv Iml ML JLL|, r r ? V ^ 0ll ^dered to act sinrihiiy. Theories of central nervous 
Iosjlic- nuehúi L< ^ o LJ1[ ' ° tcn piit.iJIded thü.se requifed for digital rjthrrtkin mí 

07 : JtCS ílJ ^'“i^^í-Thc .applie,b.JLcy ofdi,it,l nodonstolk 
OUC for liajidlb^ rr f Et<trv ° us has been quesrioncd, 1 ' 1 huí thc cakulus wüd^d 
very hd that t w íV” T Lmaiíí ^ r J PP J]L ^ble to dectronic digital computen/ mdthe 

^ h - b*. priosed , L * d, -* 

wisli to unílmtiíítU to study the oigaiusm, and nol íhc compnrcn. ü m 

chan quanticadve ^ lint t h‘ nrír<?rt ‘ nces in kwl? - of organízation nwy be ilioíc 
ful ais fir as thec srem t P rQvídes sts widl walogMOS th.it are hdp- 

t^'-j out in whac wavs ^ ” 111 ’ L,llt3 hQ kss hdptul whenever thcy brrak down.To &nd 

r^ZTn:.::. '•"■■'-T*:i 

rite analoftiie fi „ • i 1 L c*P^rmienis vvoufd riot have been conátkrcd M 

^ " d " 4H btC,t ™d - ohscrv.itions o, h.oJogxc .1 ,nd ^ 

íf* 43 >, A " U " ^ ' N '’ 3 " li Ill<¡£lrj '»f. J.. üíhivkir. purpose , n J tdrub^ Í*|U. & I#- « 
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of ideas, &bwz 1 n?. tlc¡Jsfc>,ilKri ^ 1 L P^‘ l bnln^FL-j! iu^is of thc -rwJmritf tíf p0CÍr*T h 

Unrs'erijiy f> íní ^ Iy^|4 P N ’ ^ £wnpmu!f itóW¿3£ J^rincrtCUi: Pftpífí* 

í Ho U ^ Mfcñíin, i^. 
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A NOTE ®T THE 1 DFTORS 


$ 4 ? 

ríSük frum ¿n empírica! demonstrado!! of thc shor icón rings oí our mndcla, It 
is tbaractcristic tkt we teud to think oí rlie intricades of hvmg jystetm i¡n fcerms of 
nondkvmg mchieís wJuch are obviously le*s i n ir icate. Still. che rcadcr wiU admit that k 
in sonií respetes, thtsí xnodcls are r.uher eonvincing facsi miles of orgatiknik or social 
processes- not of ihc organism or social group as a whok. but of significan * pam. 

Haw chis way oí thmking emetged in the group is difficult to rcconstruet. Fnim thc 
tiutsct, John Van Nemnaníl and Norbcrt Wiener furnishcd ihc Eiiathemauol and logí- 
cú twkWirren MeCulloch, as the graups ichumic chairman* itifused tt with enrhu- 
dasm uid insistid en nol rcspeciing jny of thc boundarics berweeu disciplines, The 
foaüli Maeyjr Foundation, tbrough I >r, Frank Frontín t-Smith, pravided cite physical 
iceqí]^ kt: actuatíy much more than that; che social sanction for sn unnrihcxtox an 
undertaking. The eonlidencc oí thc Foundation and of Dr. Frank Fnmoni-Sniith 
rmdc it possiM-e to obtain a type of cross-íertilization wbieh has provecí tewarding over 
apenod of sis years. 

The gradual gjfwth of che principies can be rrcngnircd Ibm dates and tilles of suc- 
L ’Císn r t Corrirnnces. A nucktts oí thc current Cybtrmctics Confrrence scctíis; to hjive 
hccn íormed in Mjy \ l )42 ac thc Macy Foundation Confcrcnce on ^Cerebral Tnfitibi- 
Non.i Among che participan es were: Gregory Baíeson, Lawrcnce K. Frank, Frank Fte- 
TnoiiE-Smiili, Lawrrnce Kuhie, Wat retí McCulIoch. Marga re t Mead, and Arturo 
IWnblueth. All of ciñese tater hecaitio member* of rhe comiruiing group devoted to 
™ discussion of Kybcrrtetka.* The pubtocltion of the articlc on íBehavior, Parpóse 
andTetcoLogy* by RascnbJueth, Wiener, and Bigdcnv m 1^43 u focuscd aerencion on 
'enera! of tbe problems which led to thc organiza Non of üie tirst Macy Foundation 
Corrierence in Marcli 1946 devoted to «Fradback Mechanisms and Circular Causa] 
Nysrerns in Biológica] and Social Svsterm* 

The flill of PMh tonnd thc group very active*Two mcctings tponsorrd by tbe Macy 
FüündatiQTi tolluwed rapidly Lipón cach ochen tir>c, tu Septeinber, a spcci.il meeting 
"31 *Tel eologic.il Merbamsiiis in Society*; thcm in Oc toben tbe seco cid í .Lsiilereiice 
onTdeoIogical Mechanisuis and Cin tilar Causal Systems. Ncst, the group ínrmed rhe 
JiLicletis of a Eornul symposinm on «Teteologicd Mcchinisms* held under tbe anspn.es 
®í thc New York A cademy of Sciences . 39 

in tbe fbUowing yeat, 1 H J47, tbe chini Macy Foundicion coi iteren ce wns lield, 
tríaining ihe titlc of tbe second Eneeiing: the kiurth and | tdtb ct^nkrenccs, in HMK, 
^rcentitJeEÍ ConíbrriKc on Circular Causal and Fcfdback Mechanisn^ in Biológica! 
H3íl Sucsal SysEerns. The tifeh cotifcrence concerned itselí p.irtiaiLrly widi consíder- 
«itMis of thc srnjcture of ísmguage. 

With rhe publicauon of Norben Wiener's, book CJyhvraeiks, a term nppeared whiih 

uii-nnmously chosen as titlc fnr the ^ixth confercnce in the sprlug ot P.M9. t he 
titlc Cybi^i'tícs was maintained for tbe seventh and thc preseñe eightb conference 
1 ^ I^M with the sLibtitle Citada r Causal and Fwdímek Mechamxms in ftídogitat and 
■Wd/ £y#¿7íUL 

Thrüugli the íitth conferencc r no iratisacfions wen É publishcd. With the simh ton- 
Enrice otir program of publicación began. so that tbe two preceding conter 

the sixfh li 1 and sevcntfu 41 :ire avaikWe in print.The reader mí^ht suspect that 
[ his urge to fix che group proccss in priiited forsn i^ clic begmíimg oí íossdcatión. He 
nuy be nght s but wc prefer to think of it ín cernu more favorable to tbe gioup- 


"] *" ^ Íw ’ íic ' Kitm ai 1 . .-TelenlopH 7 .il mechanisnia. Ann. Sm f Vi»* > 4 r«í. Sf- 5 íí. { I í ^®)’ ( 
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CTHEAMITÍCS VVSI 


íor wcll o ver two thousand years, thc ►symposium* huís beeri 4 íetting for tbe 
modnng and sharpening oí idea!, Evolved fmm the Atric stage, thc literm jbimcn!- 
ired by Plato lus penisted through the Muidle Ages and (he Returaance Unril 
recent]y, it w» iinrretramcd hv stenotypise¡ and rape recordé™. Few oí rhe dassicil 
symposia were anyrhmg huí pros* poems of une nua'j makü^Diey brougbía subí* 
message, sttttd m contra puntal fahion. Now sve liase our modero devtcet íbr thc 
(tteorditig and storing <>f informa tioti. Communicatkm iransmitwd has been infinkdv 

“Ti " r >UmC ’ but lÍK thwl ' ín 8 Mmpíifying idea has nor tepe pace. 

- íuar tu mcctiugs liere recordcd ennrain sueh limphfying ideas, tbr edmirc 
ssiili t not presumí tt.» sjv. Some tifus beheve sie can see sueh ideas here ¡indlkrr 
Mir this n-aon. we preser sed the team!, and eahibit n b» nther* for the.r iudhnem. 
hl ./ esSU,L ;' f t * M,c ’ r i ti possi ble in ¡he Jjm tsvo vears n> sum up the histuntal 

backgrotuid andI tn formulare .111 editorial policy. The published reeordi of rhc útb 

n.si. w^T 1 tU ¡ < ‘ rc y ccs ’ “ M ,!l 'd 1D5r), thereforr appeared without alty wtradur- 

I ’ 1 ,°^ e k t . , ' ít t Us note St>rvt: JS <1 preface to the e irlier reporcs. 31 wdl » w 

tne prevent pu blit ;) non. 


!\ : cu‘Yoti,\ ¡VI. 
January 29, 1952 
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COMM UNI CATION PATTERNS IN 
PROBLEM SGLVING GROUPS 
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ALEX BAVELAS 

Depriman cf Economice and Soda! Srierur 
Massaduisetts instituir vfTedmülogy 

I \M tiOiNG ro describe two very simple exprriments which ¿k relatcd and which I 
havic chenen betausc I think diey give ,1 goüd picturc oí che way we are cryiirtg lo gct 
acquamced wixh our pioMein, 1 believe thcy give an idej oí che uiotiv.-trion and the 
^pirit oí the wmk.Tbey ate nol clegant experiments, and clst- work is m an cxploratory 
are noi siriving ibr niccness ofdesign but.mhcr, ít>r a máximum oí intcrpJay 
betwcrn the experimentar and his material. 

I íliüLild Ukt to State che problem, describe rhc expcrtfhrnts, and then tcll you íibout 
wme dI che notiom from which wc ¿re trying to build a tbcorerical framework tbr 
wndefstanding what o happening.The problem is this: lí a task is oí stich a naturc that 
it n¡m be perfornied by a grotip racber chan by a single individual* com mu ni cañan is 
usually necevtary; but does n tiuke ;¡ny diiferenec who rmy communicace wixh 
whom? hi orher wordy ¡f 1 draw cirrle* to indícate people, and draw arrows bctwcctf 
(Figure I j sJiowing thar ,i messagr may go from eme to the other docs ir makc 
•uiv diíFtrence. m j group sitLuiton, where and in what dirvetion [hese arraws go?Thc 
experimenta J shaU describe deal entirely with j special sel oí sucli pauems which we 
L-dl íjmeücd groups* By nafidccted gioup* we mean such a group chat, taking any 
of individuáis, ir is possíhk-, over some rome, fbr thc individuáis irhat mafcc th-it 
pifcr 10 cxchange messages, Le., the gmup shówn in Figure 2 wouid not be a cort- 
ne ti®d gnatip; but c he groups diown in figures 3, 4 ? and 5 wolíld he connected 
gtoaps. 

Oi i.'outh 1 . ,k Jnng ,m there is an expenuienter who imposes a i.isk and who lookfi ai 
ihc n-iults laler. ¡ suppose we [íiig]it t<i iridie ate rhai he is present as a sink and .l sour d. 
feel, hnwfvcr* thai the experiments were ses conducted ibat so íir as ilie subjccCs 
füneeriifd, tliey werfi operaáng withoul che experimemer in a sink-sourcc role 
6r tbeiiL 

h Vou ivere ,k stibject in onc oí the experiments thac 3 sJiaJf describe, ths a lirse thing 
[lin wouid h.ippen would lie chai I or sí 11111 ' óther niember if\ thc re watt h groiJp 
would nppear in ckss ahoin fivr minutes aíter the class fiatl begun. í wouid g we yon a 
ttuped-up SEory ubout a | [Figure 1-51 | reseaich experiment ihaf w^is being carried m [J] 
m 3tnd 3 wouid explam iliat it was supported by the Air Fsirce. rhat ic was quite impot- 
ih.it ir lurf cq du wirFi rommuFLÍL.itson, and that we wouid ]ike smne vnlmuttrs. 

When yoEi jrnveti ,U thc laboratory, you w r oul L j he askud in sit down ±tid yon svüiiFd 
■H 1 presented with íive eards. Qn each vf thosc eards wouid appear íive symbols - psT- 
^P® ■' chhs> a n ástermk. a squarc, a carde, and a tnangle. Fiach set wouid be dirterent. 

3 wouid be so irranged th.it each symbol wouid appe.ir on fí>ur oí the hve eiirds, 
h ^t ¿jne symbúl wouid ippear on all five carcLvYmi wouid be told to look :st those five 
iJ Tds und teJl .es qiiiekjy js you emú d whk 3i symbol wa$ eommon to the tive cartls Yni 

Wr aild be asked to do chis íbr severd sets of c^rds. 

Thfn we wouid savj ►Wlnt you have jisst done is the ejeperiments! ta.sk. histe^íl oí 
l|ü ing it yourseifby being able [o see di ti ve cards, thr task wiÜ be done by hve pcopU:. 

^ w íHbe separaced from thc others, and each oí you wilJ havr one o! ihs Ievl (-ltl .s. 
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Figure i. 


FIGURE 4. 



Figure 5. 

Fü¡£utí^ ] LhmuRh 5. R-t-prliLCiMl by pímii-feion fiwi 

Bavems, A. _/, Hfotí.íriL j /h! 5,v Am 22. 725 (E9y>). 


E-h nriiing nrttírs co ihc othcrs, you will determine ¿u¡ quickly j§ posible ivhat íIk 
S ymbol Then yon vmuld be led to another room whetr ywi .vid thf 
oüier tour subjtcts would üt araund a u ble. The tablt- would llave partinons buLlr on it 
so th. 1 t yuu fOlddn t see the others. Eich subject would have a httk box íi)Il of caidiof 









CDhH-UNICATION PftTTEHNS IN P R.G MEN-SOLV1NG OROUP5 


35 


che sarria colar tó the cubkk in whích he was sktmg, Tlic cards would be numbered su 
Mínente. Ifymi wanted to send a messag? you would write it on a c^rd and put it into 
the ski thac had lite color üfils destinación. Yon would be instructed to keep ah tbe 
tnwqga yon nrceivrd; xnything yau se ni om would htve to be on cards of the color 
¡usipcd lo yon. 

TTseie would be no trstrichou as to what yon imght wrife on the cante, You could 
wíne auything you pleased. A\ $®otí as you kncw che ccunmon syznbol, you would 
tuin to j littfe bos with six swítchcs on it, cach switch laboled with eme ot' the úx 
syTnbiciifi, and yon would press the appropriate wvitch. You coiúá setid the ansvvcr out 
tü tlie others, loo. These switches would opérale a hghtbnard in anather rocín on 
Vrlsidi che responses were countod. A sitióle triai would end as sunn -is each man liad a 
iiLíht on-in other worek, u would end when eaeh man liad piesscd ¡i switch, 

Savagie: Dow cach individual know by looking at his owti setup whotn he can rcach. 
J nd¡ does he ateo know, presumably by having it cxplaincd to hiill, whom tbe ather 
pjrttnpatiLs can indi, oí does he ha ve to lea ni thraugh partid pation chis Jrind ot 
informador? 


Bayelas ¡ We began thtfse experíuients with the notion tli.it we would show eaeh 
(íitsup whai ihe necwotk was.Aítcr they had sit at iheir places, they would look ac a 
liEtlr dügnm which Would show tbe net | work: bul we tdnnd that we couldn t dis- 
c &vfr a way of doiiig tbai withóuc biasuig che performance of (he group. We decidéd 
finaBy to icll the suhjcets nodiing about the network. so chal when each individual sai 
d®*n4 the tibie aíl he knew was ih.it thcíe were tw-o do o* that were opeu, that eme 
^Ooíoird green and lile other bine, and that when he vetit a nit'Hsage in tliat sJot il 
Wfn i tu Miínebody designated hy bine; huí he didn i know where tbat pexsoíi was sit- 
“ng,whethei it w^as nest ig htm or not. 

FntHüNT-Sstim: | le has only two slots? 

Bavll 1 ^: He rruy h.we one, rvs», three n ¡ir fotlr. depending on the til'E, but eaeh man 
huso* whit liu has. Gradually. they dsseover whal che uetwork is. in so me patierus, 1 n 
ütber pattrrns they never quite know 

. Some tuen vvili ha ve ¡ m l- of two slots open. and others will K.is r e thret h>tu 
3n the ame trial? 

hivtLAs: They might:the tiec is imposed iri che begirming. 
k ! . Kih; Out they don t a]j tuve ibe same ¡luinbet oí npen sEocsr 
^veus: They might or niight not. 

Vt(N BONlNi He docMi't know who is Red? He doesnl know with whoiti HIuc can 


<:o if^unkateí 

ííavíms: Not unku blm- tdÜs liim. BLue, ofeourst, mjy tel! him.TKis. isa wry intfr- 
^úng thing io watch. 

How can Hiñe tcll, if he docsn^t know where be is himselír 
Wtut trequeucly happens is that a num s first message to che nexc man is, -I 
a sqiLire, and 1 can send messags^s oniy to yoU « 
ihi.i idw: Docs the curtain go up on everybody ac lite sanu mouicnc 
hn tLü: yon mean when we *uucov F rr^ che cable' 

^íCEUJAft: Yes. 

ÜAVKI ^: Ves, Aíter they have ukcn their places, we uncover the oble 

rci ^' for Erial No, l?- They know what the task is and we ^ ^ 

t,btf Wl[ h pictum. and >o on, to them, so they kiio^v wftat to do, lu> t, í 
^Th«n aje rattfy any imxups, . , , 

Hüran ^üN: h therc any offect duc to psychological aüsociaiions vtfic 
Himnr 


[41 
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Bavelas: We don'i know oí any. 

Savaé'íe.' Arr the individuáis pcrrnitted T or even encuunigüd, to keep ciotcs and db 
granw oí their owd? Dow e*ch have a bLuik sheet of paper? 

Bavfi As; Thcy have bEank paper and a numhrr ofpettrils. 

Wc- chose thrce pacternr; of groups m exper imcm witb; í shaU repon only nrt the¡* 
11 1 nc-L-, althcsugh u-r ha ve done work with some ochen, Wr picfccd orie pitreni* which 
is show ti m Figure 3 T because the lapo | lógica! piopcrtics in tach place are (be sime: 
rfut ís. ;my diíFcnenees wúh rrspeet to vome of the thuigs we wtte measurrng .ind 
hoped to lócate in pattern re] a ríe m\ should he ¡teto hete, We hoped that it wutíld gisr 
lls some nocí luí < 1 1 how hig .1 diffcmice was, a real difierenee. Anoíhcr patrern chosen ¡5 
lHc onc sbmvn in, Figure 4. The List onr ss shown m figure 5. 

tn discuitíng rhe rwults, E ani noi gning io presen! nunibcrs; ochen wiih wmM 
give ymi a genera] nolion u( what seetned to h.tppcn, and 1 sliall menrion oidy 
rhose thhigs fbr wbieh the numbers give m some re ason en bdieve that the tfifíeirnctt 
are signifkant. 

f irst, of all, there js the imrtcr oí specd. Wv meosimrd speed by countuig dic numbet 
itt secomk betwcen che begiiming of the tríal and the end of the tria]. The pjttem 
shown ]r 1 Figure 3 turns ont to hr quite úow: the parte rn shown in Figure 3 b quite 
í.í>c: and the 01 ie sbown in Figure 4 ¿Ib sonirwhete in berween. 

Fküjjon i Smiih Do you wanr to gívr us a rcmgh idea of che dtifadon of a ErwF? 
BavbxaS] Ves. Eac.li group docs fifteen triak By t he finir thcy have done hx, tíie pac- 
Cure witli mpcct to teme ¡v fairly steady; dut is, u docsirt change mudi afief thji: tn 
-u?. n .irt y changes ai . 1 11. Afccr they have reached tliis. Ktradinrü, ibt; parteen üho^n 

"1 J 1S d °ing a erial at about 60 to 75 seconds. 

¡ 11 1 h ' ^ t ^ e Slxt ^ crL ^ dlt 7 vvould he assumed to knovv diu cietwork. Is xlut 
r « ols ir l i.iMger J Fie Meen tHaJs jií M rim uith the same conneccivity? 

Íaveiaü-, Yt\ ¡ind tEic gmup es never used twiye. 

-Savac;l ; So oue gnnip faces only one connectívity? 

Bavüias: Ves. 

Savaí'J.. And thun thcy .n u presumid to Icarn the eorniectávirv ici the early trálí, stí 

p ^ L " itt,r re are typicatly no uiessages saying H <■! can spcMik to So-afld - 

BAVtLAS; Th^it's nght. 


ES] ... 

shortesc paih.of course 



ílct loük> ljkt '^ bt-yond nvo ¡ transmission ]inb. aíong the 
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tiAvttAS: Yes 1II the paitan shown in Figure 4. the individual at onc end dóesn't nsu- 
afly kiKsw what is je che Olhcr end. 

Biceiuwí Whereas in ihc pattern shown in Figure 3 be would know? 

B.sveias: Yes and in the paiten* \liown in Figure 5 he would know. We bave trird 
nthrr Tirts. but by jnd hrge u looki as thougii inore than two litiks may tbey rcaüy 
<kmt know; thry gu«J, 1J yon plot tbe ihings thcy tdl you, it is very hard to get a dear 
pícture. 

Hic partera shcnvtl in Figure 5 avenges 2íl to 4<? scconds per erial. The paiten l 
wtowii in Figure 4 lies bcrween cite other two. 

ánothrr thing wí traed tn measure was errors¡. ]l we look at the cruirs mude atid 
jVtí *g c ditítn íor the nineteen group* and malte n graph., wr fmd chut tbey, too, 
locóme íenMrkably síabk ¡if'ter the fifth nr sixth tria! The re latí ve difieren res are the 
Müiae bítwcen the paticrm.The pattern ihown in Figure 3 nukes very many erran. it 
sübifiies if Jbuut 15 per cent.The paccern shtiwti in Figure 5 stabilizes below ! per 
cent. ]r mofees vrrv tcw enors. And i he pauetn vhown in Figure 4 lies, between 4 and 5 
perce]]t when it settles dmvn. 

The group ja never i ufar me J whether its List triáis wtne correa, so ir cáiTt 
lejrn by experience to avoid errar*? 

Bwéeas; Nü. The group imy infer rhai it has ¡nade an error, bul the experimenter 
ftmi $íys *Yuu three made an error," or snmetlnng of chai sort. 

Sav.i^ce: Docs the experimentar ever wy. *Ynu hve made an error»: 

liAvn^s: No. he never does. Lint ir is posible fbr them eü know that chey have made 

an error from evidence inside che net. 

Savacé: Hou cuuld tbaL happen? k would mean talkittg in íbe next rria] abour tht" Ljsl 
tnolwhich ihry pmmnably don'c have lime lo do. 

Velas; Well h it happens hecause au indi vidual may ihfpw his switeh but not be jbJc 
w cotrrei u ]is time Hov^ever, be get'- con< Insive evidenee just \ tnomeiiE l.iter tbat it 
wü wrotig, 

Another thing ni whieh we were itilerested was wliai kippens with re^pevi to rhe 
cinerpcnec ofofganizjtion, We have looked jt ili.u in rwu wxjra. First oí all.it yoti ploi 
tirqtieEiey with whíth messages go from one place to mother, do you get <t:ihLUty 
aí aII- ir» other vvonis, does au operational pattern emerge? 3>o you Imd, for rn^tanee. | P1 
lh [ he pattmi slmwn in Figure i]ut aíter a few triáis mes-sagcs just go into the tenur 
md tile mswer tomes hat;k nüt? I ooking at rt tliat w.jyv the pattern show ti in Figure 3 
m ~** Jcquires anyching you eould say was a stible pactan for sendirtg the niessages 
jiMünd. 

htuFiow You mean scable wíthiti .i ■cingle group nr stablc within gruup ca group: 

Within j sinaJe ^n>np. In ather wowfe, if you iooí ar any oní of thv firoups 
pich opeuted in the tarde* partent, vxni can’t tcN from une tn.il to the next who « 

^■"ly to stiid, in wltich ni' tliL- two diieeriom he may send, or where the answer t\i 
'H-iur (ira, and so un. Wh;« the individuáis in Hiese groups tend tu do is to seiisl che 
infbrnutit.il thty haw in both direciitms as i ut as chey Can, Jnd sooner or l¿ter hmiio- 
>xl( ly Sets aU óf it. 

the cüpfriitii'Tit is owt, the subjeets are inierviewed. ajui míe qtiestji.n f i.K J- 
thetH is. *Did vout cruup have .1 leader?- N«™, pcrlwps onc t>t che most mieresi- 
fituíings a* a tnult E) ftlns ouestion is that noboáy ever asks. ■*Whar do yon oifan .y 
- fíadrr'* Fignte ñ p i ves ,he pertcntage «»f rapnn» whtch indícate a leader by poní- 
13011 *n the pattern. 

ffiEMOKi-SMnií: No speeiol atrae hniem to color? 

Ba velak No. 
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Savaí.f: [r is rclarive rn egu, k ih.it rightf ín rhr hrst patteni h reiUy pafecdy syra- 
mecncal; and wlieii yon say there ts such-and^wch teUjvc per eem deiignjtrd as tad- 
iTs, thcy are $0 ddignated retaúve to ego, which 13 some place oti íhc di.ignmf 
Haveias: Yes. 

Kubii;j When yon sjy H h Í2 r 4„ and ti, yon .¡rr staxting toro ¡tome onc individua! 
viewpoim/You anr starting fmm che viewpoim of 4. 12, H. m 6? 





I-|[ b |'ei * i. .. Ffnnpn^ mí rrntr^ijed fuJcrv lirpriEstni hy pcrniKstuii 
from Bav&a?s A.rJ.i 4 APMtfir«| £4 vi A. 22 , ?£F [ | ^SH>) 


'^vtLAs. VMI. fach persan who *;nd there was j leader was askrd who tí was*and he 
^ui, mR^íIh We tabúlate thosc. 

yuu tabúlate ihc color non thc pnsidon? 

U ave las.; The color, yes. 

FwMuKT-Sm-m: What li.ipp,m if he ap h, s owt, cok, r? 

OAVELtó: Wc tabúlate thai color. 

í kEAiOttr-SMTTH; Butyoii mate no datinrtion? 

H Ave las: No. 


k nrk Ivni íUJ J,oc ’ lJ l with that pattern, recogía izc rbjr it ú really per- 

1 j '1 / m - 31 ' 1 J eXlC P l for connota tiorn as may be JLtachcd ro color namei]* 

I;£ r í" pDS,tÍOn of ** l< L ;idfr rd.mv ro rh, individué «ho fc 

S iS7e™ T T 1 !lJVt ‘ - 1< of filtra] impc^rTtegcr, 

lirfv ín connr. . ‘ 'i prl f T ¡ :,r V S^ciologieal and psyebulogicii niCLTCst héie, paiiira- 
4r[y [n cemneetjon w,rh highly symmemcal puerro' 

ií more lilefvtoiiKii W ° llJíl ll | t to líl10W wl'ttlier m individual m ¿ given ptHiuon 

Ye! ° nt '‘ " a<, j“ nil W *‘™ «* 1 1 eider? 

F H Emojnt-Sm [TH: Qr h imsd f_ 

Savagf.: Yes L or hiinsdf. 

mdicate himseJf! * [ HLJ3>v Cíl mc K woukf have a particular íignificancc when he éo cv 

^ UBJEr But hc d ‘^» E who k adjoinioE 

Bavüiasl Yes, he doe s know bjniseK 

Havfl^ 7 STéaiíteTwu irT "’ÜT 7^'' ChOOStt WmwífdoB Miiiediiug- 
r*i:Mo.vT-SMnn: Nobody drd^Ah' ^ '' ÍIl!nSelí ' 

BavkUs - Nohodydidhere.no. 
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FaEMOtrr-SsírrH: That is very mtéreshng. 

Savagf.: Huí he W*wk wjth whom he can emnTmmicate, thai is. tes whom he is, rn .i 
íopokigieal sense, adjaccnt. 

Klibie: Thls ií aspaeeless e^pertmcni (Tom che poiiti oí view o\ rhis subject. 

BavílAs: Ymi have á wire but you don F t know where it goes, 

Nwage: But the re is adjacency tn ,3 sen se, Thosc with whom you l-jj] itmnctfklely 
tximommicate nuy pnoperiy be callcd ¿djaccnt to you.Does he pick tbose ¡is his leader* 
oí the next twg or — 

Bavicas; I at\i sarry but I cin't gtve you [Jije atwlysis- I am sure í could dig i i out very 

l|U¡c|£ly. | [?] 

Swagé I íli^csc that it m*iy be importan L cspecúlly in so synunctrical a situation, 
üaveias: Yes, I agree with you. 

Pitts: Thcn the penrentjgcs yon bave depend whully up on color, upon whatever 
associadons a man nuy have with color*? 

Havilis: Wdl + 1 dojfi know chai color reilly enters into the chtiiee, 

Mud: Oh, na 

Bavflas: I regañí the differences ¿inong the pasatinm m the pattern in Figure 3 
pwtv much zero tjiflferentes — in the lighi of the difiéreme* one gct* in the othér pac- 
irnis. 


htrs. Yon don Y coiaúdcr the diffcrrnccs of stamtical significa nce ¿c jIE? 

Bavfia*: I woiildn'c *¿y ihac that ¡% miportaru. 

tii.RiMiD: But ihosc aten t Éixcd figures. Yon have just gi%m ¡3 random sainple thert. 
Bavíl-ls Thcy ¿re pretty cíose to nghr h í cliink. for ninrtxen gruups. 

Kijsenkujeth: Ifthey are righr, they can only Eiiean color selección, 1 don Y see what 
*he tbey cotild mean. 

SaVi*ií k e r Thcy could be fusi at nimio m. 

E,%vs.c as : rlie re is a question as to wheiher chis difieren ce reaJly mean* anythmg- 
Í-ilrahd: Puc it tli ts wjv: Are the tvvclvc ¡dwiys i in the sime tolorr í h ¿t is che poiíst. 
Bavi i Ah: Of course nni. l'm sorry tn cabEdaiing the data, yon have rhis diíhenhy. chat 
í nion in position don't have any very gond referent e point urjless y^t-i síart with 
íhc c-jgo ponte Air reference. I am sorry t don't th.it Linalysin. C,oíor oitd posidon 
^ctt detiber jfely - 
Bigelqw; Pcrmutedi 1 

Yes p pcmiuted, 

Wt: Buujjam, afl rhat can he tabú latid. The tabulitions shouM t*c made widi rd- 
fTínLe tn posmnn: thus you wodd he ablc tu íind out snch thin^ js that the man m 
the cractr fotjumtlv tdh%H to turne hhmelf, úut th«e on the periphery invinably 
ñaue the ceniei. Doe, rhc man on one erid ot'tlie linclike cortfignnxtion «e him^lí 
Ifnder, nr does lie see no leader? h it e vdiEy the man sn the eenter oí tltac toníigvirJtLt r 
^'ho se« leaders. and so on? 

H *vmas: ] üiink the Kill answcr to your ^ueslion can be obtained T ..ni sorry T don t 
have le. 

Hltchbjson: b cherr CVCT an individua] pre"iv.n who is more intetested in ; nwlyínig 
than in doing j j,* for you, who shows curiosity abone this sys«™ aml 14 * 

Ifom the jtsijdpoiiit of yioor experimcíit? . i 

Well, after the expenment is uver and the suhjects have | ken inttrviewu , 
kt thui] sk injund an d taík if ihcy wish.Thens is a grcat dra! ot cunosity ¿nd nlajl > 
¡ J**as to benv the job coukl he done better. 
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Hutchjnsokj Hut uübody evrr hoJds up the experimcnt hy grtting too trrtcrcsífd ¡rt 
thc torinaE proprrdes? 

IUvblasi TJiis was newr truc whcn specd wjí the main ¿nccntiw.Wbcfi modier 
experínietiti; and sjíJ, i'Wc don'c taít ¿boui vpecd but you musí try to do ibejobin 
thc Icwcst nnmher of m«£¿ges posible,- thc gmup \pcnt j lot oídme itl íhehnrnw 
o¡ thrcc iríais vtudying the rhiug out E aiftd then pciformcd much fauer thaji the gnwpi 
vvere working ¿gamst time, 

ío gt> on L wc jslt d sonie í|Ucstioní¡ in thc interview with rrvpcrt to thiiigs lib thk 
*How wcll did yem like thc job yon wcre doiíig? Hmv good j gmup do >ou thijifc É¿ 
ivr WWt kind of thing* an your opinión prevenid thc group from doing kner- In 
general* h^sed orí thc ¿nswers to llicsc quesciom* ji ís quite d«r rhat thr *drrlf 
■' aiU, l ,s ¡* m " quice happy with ihc way chings wcrc going. Thcy wm dow .uid thcv 
in-K c á "" crnurs, huí tbey wtrt qujic satufied. They would vtiluntecr fo comehará 
,iní 1 ° ,mi1 ^ niore triáis, I bey would tillen h.ing ¿round thc kborarory to disojssdw 
,\\ LínincjH 4 n ru tcU os. thcv tdo bcltcr ií thcv coiald tty n again. In thepaurm 
im\ a m il.ur 5, cKcept fbr thc m¿n a m thc center, thc individuáis wenr eithcr L|uirc 
JgEtmsiveorapdttkttk iboui thc wholr bustne^The evidente ofthis es very striklns if 
VOLI look at the rnesages tbey were writing. íí you late rhe mesvages and give than w 
■i iiuiN h r or nidividujJs and vay to ihem, *Can you p ick out ofthis gnaup oím^ygo 
i C V \ 1,4 3 ^ rtl tíj y° u -iggi'esüivc L>r which say ilcrogatory thini^ abiut other peo- 
jí.. £ o í t 1 'it are intcrtdod to stop thc uperation of thc gnxip?* 'thcy haw no trou- 
Jt P J L ing t U’311 out. One individual, tor instancc, sends out intbruudon bul sendk it 

KT [n . CS tQ ^ ll?K nej K hííor play tick-taclí-toc instead of doing ihe 
job, anoclierrean up »he message» he r«eiv„ instad af^n& them 

stieakínlT i, ° '° U .j CVer ® et _anwt-aleck situjtions? For exampfe, as s"ou «ce 
l-i,.. ' . IKtur _ r '-' l< > ,ne Aat if t!ie Mibjeets dn-ided rlut the idea wa*to eflén the 
s i V nat ir" i i .-.í r if experiment, tln'y could e.ivrJy ser it up to produce j triviji 

Ifvrrvh-, fc. V"^ ‘ y II1C - ortt ' nu’Mage to ewry member of the gwup. idh« 

set-tiiad itfjn'ni'M ! U j U ’ m c ^ t- t,1cn f’i'H the lever for tlwt: then T.iketiie 
pulí the I ri o? 1 -|nh ¡>i,]| rln* Itwfor rhai; take the third ítem on rhe l',1 tl 3 and 

BAVtiAtT ' amí Wl> ™ >^ u ^' r a <-irrndcnee. ™ will ,ing the MI. 

HAVELAS - }ílJ[ you can havf onjy one Jever. 

Yuli are Koimfto s «PPose everybody docs folfow sucb | a pn*cedurt- 

y«u for a tec devi in ííe ^ ^ “ thl,t thf >’ WMÚá k 

has L p,,rl,t ' i P !, . n ‘ h “ [llmvVT1 °* hver, and ouí 

particular truí ’ K ^ rou P h>í¡cs: tbiii is, i.t is st ored ^incotrect* on 

mem '™ !t ° ppi,ie rh< -’ «perimení? You ard yi ,g Mupped the expen- 

ISavh^s; Yes, whf n the tria] ^ QV er 

bZZ7 n0lV tbat - «« when they get a conect anxwer? 

thoae with more h: ^ v l%t ‘ LLJ1 £ IVcn ; 'he tria] is overYou gex rhe piamt 

When you isk thern hcnl \ T^' ,ÍML ^ 5ose H " [íl ft ' wa cnots are <|Utc L - nnh.Lppy 
EF " n -«" ■ t,oíu 4 ^ r s ° u P tbis k, thc individual in thc ccnier f’^cls As 

: vras 3Ü rijíhí- 


sssr¿t: l'T u b '™- ¿."¡cs-v;*; 

«PQüps rilan you J D ln t[le v,lnarll>n theve ceorraUy arranged 


le rjEEg? 
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Baveias Huí is ,1 ver y anterratmp; question. ALl de' che error m thc paiten i sbown in 
finiré 5 was ronirihuced by two graups, which becamc coníiiM:d H and apparemly 
never gcnt over it,Th.í& leads us to the sccond experimem 

Beim:]í: Apparendy iherr .iar tvvo problcms in this. rype oí sitúa tion, when vvc begin 10 
Jr^S with thc h.sppincss-unhappines,^ dimensión. On superficial examination, it 
appc-rmi that ebe individuáis .¡re happi^t when thcy are (a) cíthcr unible 10 lócate a 
leader in the gremp sitnurion or ib) where rhcy have a ceruin degree of pmbabiUíy of 
iwuning flut thcy are determining soxue kind of leader, vv he reas in yotir final sitiia- 
□■Dti tliev hivc a leader iniposed on ihem. and this leader is knposed un thetn by the 
^iructun: oí the snuaTiun, vomecJmig wlnch did ¡un .u-ist- mu oftheir uiterirebriom bul 
iiui of your manipula nom Nuw, given tfi.it ,is the settip. 3 second poini arises: which 
■f tbrw methods woiild be objectivcly most cfficient in solving 1 ptoblem? Apparently* 
tiom rtry poní: of vi cu. 1 would think that chis one central source ai a tolbtor would 
be die cfficient objecíívr method tar pmbtem solutioru and that pcople nught be 
bppy with such a duiation if they wetrr to be permitied to dcsign sudfi a secup for 
[htíiiselves and to seleet a ccntr.il mdiMdu.il who would be doíng tbeir collatiiig. In 
[fin setue [bey would have a leader who would be tbeir represen tative and not ,m mdi- 
^idu 4 upori wboni they were dependenL [ vvDnder if you began co ¡examine that tea- 
tute of the rebtjnnship? Ir vccnis tu me that rhas i* somcrwhat contrived, tor th.u rea- 
son, 

K(i t s ] -.TuiliI.:I üunk th.u that could he contniÜed niedy its one very simple way; 
Tüftick üí>e woüld combine the adv,muges of symmetry | wich thc advartiges with 
leqicct tu ihe poviiitm of the p.imcipants and :hü*e of having freedom of communka- 
tian by ccmsidering the case when- everybody can comiminicate wLtb cvcrybody elsc. 
Jn din cjse the group can sdcct its owri leader ii at picases. 

BfRíjf: That's right. 

Bahías: We ha ve run perhaps j tulfa dozen ftilly cemnected groups on thís prógum. 
"íhe u^nJt is complete chaos. 

Bjbc.ii: Are rhey happy? 

Üaw ■ | bey nuy take .ls mui li ¡is a hálf-hour to do thc ppoblcnl. No, they r get ti tas- 

tnted, and thcif is .tlvvjvs a hattle going on js to which chaiinels slií>uld or shotildn t 
be LKcd,They wanl to na i down on the nultlber oí channrfs and they don f have arn 
way of domg it. 

Th l ñ¡:R: tk-foiv yon turii to the sccond expcriment 

luvius: just one cnrnmem, rirst Ifyou look at rhc cháiri, diere is no \opc*l nrason 
^hy A] thu rrirssagcs «¡hmald not go up to rhc iep or why thc .mswer sJiould tío t con ir 
büik <bwn.lt duusrfc takc any longcr or any more messages iban te have tbetn come 
to rhc center and bucle oul As to the degau- of iniposition of leader, i i ls nm quite as 
sircas it might appear to be, l knuw clic board has bren ú Itcd by the iiBposttion of 
thc iierusTuk.Vou are quíte corrcct in tliut^biat u isift eompletely determined. 

TtS-'RES: Yiuir speed scorc indi cates how soon tJ 1 c experiment h ovct. lÍocsei t u 

^ i,Vl 1 A-S: The averagr of criáJ rimes. 

bsüt:ii: Doef [hit mean succcsses or determina non? 

Bavllas Eitfser w.iv: voia get the same telative standmg. 

ÜLit th.u íenre do« not ditfcreimatc betwten the dme it ukcs rheraa to rigvitc 
om [heir cjvsti ^rnup icruccurc and tbe ti me it takes rheen to arrive .u a uEt. 
ptoiilem. ¡ 

Bavrlas: Nn, esccpt dut we kriow prctty well that che patteni is rtL _ 

kno *n by ilie kcoikJ trul in thc pattem shown ir) Figure 5 , and by abou: tlu- s» 

'evínth ltííI in the [ulícrn shown in Figure 4. 


¡n] 
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¡Lí ehí: iu So chcse mcssages woulJ htr cor related so elosely íbar it wouJdnt antier? 
Haití, as: No, becausc hrre they krtuw the range. The* stábiEitv in the mesuge-<cnání¡ 
doesifc emerge, though. 

Cilhard : Pid you [uve ,iíSy on rhe 4 bilí Eses oí (bese peopk jni ifso. Ji J wmgei 
jny comladon of abilítics with whai happenj? 

Bavhtas; Ability? 

CiEiítAKIT-: Abüiti es — plural 
í¡3) Baveus; Oí the indivuhial? J 
Gekaud: Ves, 

Líavei m: We don t think that is a factor ixv.iusc the pmbleni h su ím r -]o , d.Wel£iw 
ii frecomes á very iítlportant tactor ií i he prublem i rivolvcs not only the coüariyn oí 
Ltjfa with a ver y transpiréis operación ro get the answrr, huí compléxitics as welL 

J rhapght ic would have rnade same ditference iii ihe speed and die sucrtS 
Wlth vvhich the V disco vm-d the actual iiecwürk.There was no tendí ncy fcr a pracw- 
Trly abU- person to becomc che ackcnm kdged leader aside froto his positkxi? 

Ba velas, .Mot tor diis kind of prublcm; diere certainly was for more eoicpticJífiJ 
probleinn, 

RiCHAjms: Therr is a m w praliteiacy test diat Dr RJ, Rulon .ir rbe Harvard Gradu- 
aLr of Educatinn recentfy bmught mu that is a Irnos the sime ¿s vautar^.Yoii 

might ti,id chai ifyou got cfown to testijig on the praliteracy Jewh, you coulcí tind a 
woithf* j, etVVTCD die^e participante and their positiun- Et niighi bt 

Bavhl*$í | aiij very glad to know rhat, 

i j l i ih Hie emphasis seems lo be on the way the group is organized, bul thffi 
™ nilone ^ that vou \ud tried oiher problema Would those figures be very ifluch 
p roblen) V ° U L CX ^ 1 ^ H y w<] uld be altered, depending on tlir suture of dir 

Bavli aíí: Oh, yes. 

i^unT.mrf' 1 nlcan - >'° 1J < IK «estilé twn chinas, One is the wav y<.ni organice >-cut 

® BJup ' b,t [he üther qnc “ «he ptubÍL-in yo u give rhon. 

kind y * matI - cr ot " tact - ir ste, '«s to rae (hat che only uscful concept heit <ia 

rbef i^k r k 1 ilJU irot thit ofa nct whích has pioperties vvitbiMt respecté 

experiment Eo me that l should ask you to lee me prrsrnt thlí conipaniof 

ií iw ,<s ■' ’ hriefly, so I c-.m rln-pt get ern with what kind of notkins 

v 35 to f ejc pl*nation of what happened, 

quite haiipv Thtl'in ' T,K ’* LlflC ¿ ei grtm P Was 'low. ™dt j grcat rruny vrmrs. hut wj> 
errar, Kí; rf T BrüU k Sh ‘" Vn in 5 — - very fist group. wnl, ver>' * 

pened, which sucKesieV tb” ^ WtrC unh *PIV- Nmv, two oiher types of things b¿p- 
hi\ cubicle a hox of <wii -h neXt L ’"' < P LLJ '' T11t ' l,t - lf you icniember. e*ch subject had » 
tiu^o vx On his L-atd h r r* thjt ílc ^ lH ' xv «hat the ngíit amwrr mast lie eme oí 

<m. sin..' £ i ,vc iymb ‘ ,l ‘:»»«• «* k»™ * 

bo] thar was imt on h ■ " j J l< IM3|n " T1 ^yrnboJ, he ccnildjust as wcü send rbe ivtti- 

.... E c,i., e rjKí f,w ?? hid - " .^" d * rf 

*me had rather tluri wJi« .. , ; sured that ir was mora »naiur>l< to nend whít 
diese parraros. Ii wasaKvai« 053t 1 IMS ^ ht recorred bequeody in cádi trf 

^Ltr» group lt never occuVrad t* l'^ ' 1 I' 1 * orc * eB éí TOll í n and never aeted tm in íh ^ 

5tar group that ibis other n i ° a ^ Ln ^ IVa dual is, rhe cerner of this bighly ccncrali^ 

hiuy.You h.“ C °" ,<l K ' ' -hk*. «J* |JL h. » « 

S ' ht messa lt" Corning in, and he had to get the ínsw" 
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úut ií quicklv as possible^At ,iny ratc + he did not gei ihe idea, Bul the idea occurred as 
hrrquendy in rhc other peoplc oí ibis group as il did na the pcopJc oí the cirde group. 
The niessages sent ni the sur group give soint- ráthcr áümsing intcrchanges. An indi¬ 
vidua! wtnjld ^av; uughí to sentí whal we hatve not.* The answer woutd come 
bjck, *We rr doing all right.* The suggestion wouíd come agaín, and che answer would 
be. iForget ie.« and so on. 

Thk mierested us very much. Anorher thing cha: interested u> \vas chac in the star 
group diere ivas a considerable voluine of rneísages sugj|«ting l I lampes or new ways q£ 
doiisg iihitig*. new ways of orgiiriizing the group, Thcve carne from che peripheral 
manbeis who, you rtmember, were not vrry happy with the way things wenz beizig 
iIúDc.Tbne suggestions iveie not accepted hy the ccntcr man riv any thing iü be actcd 
upon. AJsó, isi une star grñup where the idea of sending what you have noi occurred 
Et> two TTiembcrs símultaneouslv, they began scodíng this informa tion in spice of the 
ccnc«J ritan s nesistance, and consequently they so fouled up bis caletllations in the 
terror that the group mude a great cnany errors. 

It occurred ed lis, therrfnre, chai perhaps wc otighl to sciidy groups whieh liad bccu 
permicted to »stahilke* and whose operatton was then in some way disturbed T and to 
*¡fc; *Now. wbí happcns? Is th ere -i díffepencc in the cas* with. which the difieren t 
^TDups wiH adjust to che new circumstancc?* 

íh<? f&Uowíog experírnent veas done. All the eonditioñs were like those in the one t 
Jbcribcii huí i rutead of show-írtg the subjccB -l *ard with five symbqls, a hule mecha- 
nistn kd thetu «i box in which theor were five marfiles. They were colorad red, greem, 
whitt\ bEue, and so córth. The problem in thií> case veas to fmd clic common inarble, 
3iicsr on|y One color wis present in cirry box — every other color occurnng in only 
ií>ur out of the five hi this case, however, when che common color is known, 

[be individual picks up the apptopriate ntáfbk and drops it into J tu be which delivet\ 
it to a caundng mcehanism.You will nota ce th.n in this case ihc error is irretrievable 

Eadt group in this experiment did chirty trph. The first hfteen rriak compared 
toughly with those i>frhc previoiK cxpentnent. When thr ¡^ronp reached the sixteenth 
trb] íhey had a «thoclc.* When tliey I opened the sixteenth boK*tlie five marblv* were 
rheic r hut rhey were all mottted, a milky, mtxed color. U one individual eould nave 
ícrn j¿¡ üvj boxee be could have casi!y picked the common niarhle. Hmvever. t[> v o 
this In" meaus of dcjtriptiom was anoihec mjucr. I he distúrbam e inigu ■■ ■■ 
p ^mantic« noise. What happeris i*, intercstitig. 

First of all, the error, per trial for both the drek and the star group morase sharp] v. 
L| id they reach ahont the same Icvel. I he star group goes un rnakiuu; ab^Hi l cek 
^ verage minibcr of crrori througjiout the remiiining hfteen triáis. 1 he circ e group 
nameidown wr> sharply, and hy the twcntieth trial n doing as wd! under the new 
anuí]nuu ,o ic did under the oíd ennditions. 


ki i vi.n: The Lcaderl ew gmup comes dowtt flr^tr 

h.wn..ss: Yus. En the case ofthe curie group a common lanpiage dewloptfd; that ^. a 
w urd is fuimd which fits a marble. and it is used. En the huí group no tnin ^ 31 ll _ 
secnis tü develan, Whai happens in the star group. &om wli.it w-e can rell- ■ ^ ■ 
tlic m^3ages come in, and ihtr man in che centef assumcH chat xu ljUl ^ L U _ |E 1 

with are umeli.ble because they tTO describing th^ ^ ^ rbl ^ ““ 
^ih diffcrrnt tianiK.You the sanie marblc may he cdled *gingcT a ’ 

■ir ^ght bmwn,H j rp d oit. He jusi guesnes at what muse be the crut i. f r . 1 L - 
very oft cn Q f £ he criors that are being comimtted. . . 

The fcelmg ot' the individual! with repet í tu ihc pntihlem or i k J° 7 . 

^ . in the p„vi OUS experimeni-The peícentage ^ leader cine^nce sen* the 
«nit. H f hat chang« mainly is this pietiitc of erron- li yon 1113 L> ■' 1,1114 - 





eVfiÉHMETICS ifit 




m 


with which correa ;mswrs are turnad out atter th t nhock,- thc arde gran h. ni 
f^ct, traer fhan tltr sLir group, 

Niiw. wliit i woiiltí like to do is to tdl you ¿ bu oí hov, we are thiiikingiboui tlir 
P u l” i« Jre drally, and hete I expect to gct sonie hclp fhirn vnu.We staned onui- 
"u ■' . Joük,n & Jt patEfriií m térros a (thdr topohigv We sked rhc qucsdiiu, 
I! " lS * c f" i >,rt r,? 4 11 frcd u> gcf lioffl anv place to iny other place in ihe utw 

O^twDrk along the shon^t Patli rhere w ?. For rhe cnd tnar on a cham uffivt pnwlt 

; !f, Uíl , j ’ thí " nuri ^ Jcr ot s<t? P s fhe $h»rt«t p*th to all the otben is 4 + 3 +■ 2 + 
; We ;' dl ' 11 11 P and sa >' 11 < v teri '-«ps fe’ni the cnd to everyoue ck-, We wouíd dotfe 
°7? 3 ^! 1 11 U P^ 4n ^ *T~his cfrain gmup has a dispersen oí4íf, 

.irii c it * tre t group ms a dispersión oE 3fl.« We Eelr that ili.it number nhghi bear smuf 
n-latimi to tire measures we we« makirig oEthc gmup', operador . 

( l ' w . ni ’* * ni l J! í ^ 1e chaín gmup (Figure 4j the dtsfcmce tnom tlie 

ri-nm rl! 1 U LIU 1,1-111 f ° i!'* dlc ot * 1cr! ' was '■ " herea* • m the star graup thc dioanrí 
na»n the ccnter man to all others was 4. 

^ ^' LS 10 a ’ n ^ r ' t case 40/7, and m (he sectindíase 

i*/ '■>] -h!. 1 , i ' 1 | I " riVl -Ir J ,lul,1 bcr poation vcfiich wr called its reíitive rcnmlir> 

. n j L ^ -l j 1 V nt ' , '? rLl r|urr,1cr ‘ ^ vt>u tafee thc mo*t central piMitioti m tlie iiemtírk 

“J*” Wn hi, cenitálity and the ecLütv ofX (», t^r 

posjhon). that difTercnec we caÜed the (x-ripheraJity of‘X. 

est Eo -verehn'k'? FÍríí hmv s l ,n -’jd out is the ¡?roiip? who h el»* 

hodv? Wr inv' 1 ’ .t,'™ , Glr aW;1 ^' Is ‘ l,! V 0lK ' fitsm the une wfao is closcst fo nvn- 
tafee the ixrinh t!?'' T!' * ¿ nun ^ cr pttterns, and it jppears thit if vot 

i-losest to .lIJ - l i'i ,,K ° x ” l ?? v r,ir 8 iven individual is fnuti thc pertoe whe is 
tnake have i v-ri ¿ índex* the mótale measurcments we were abte re 

nJkL hJVc a %T[ 7 go«d corresponde rice. 

McCi;, T r¡ ; What sort of setter do you gct on y Qlif experimental repulís? 

O-AV R-LAfv: || 1S quíte tlgllt. 

fiuist icrunJ pcrsaivi turvcs Y° u ploí; moróle agaiiist distante Éons ét 

IMVH^ Y N Z mCmiC ^ »«n's own eentrali^ 

emI person thai, ^ithal et’^wn ^ dÍsB,n " ír ° m tJlc £ “' 

ZZ?™ ¡t “ m tnUth ”«”«-■ ¡fvnn Pío. h agdn» hi, ovvn e««b«y? 

bITeL rh ÍrT JrVe is ,he “* in 8"™*! ^M P e. though= 

sZr “ íhCBme in ^ 

Bavhjís; IVt>.Tlic Wrl^r.ir '! ^ ^ ^ thc Ct-mral P erso,1? 

mótale tciids to be. % ^ K l% ' n d ’ stanCc [ he central person, the Iqwít the 

central person, mótale was Joev'j^rh t ollf ]8 Urat ion, wliere evcrybody is ptoximal to * 

Ii-WUAS: Yes, but tire- centralite ”/ 7 penphcry? 

file test is 32/7 The difTerence W ".' <:c " rrjJ fflin 111 the star is 32/4. The cenmlity ° f 
hace na rliese throe ijniuns. j,, ,,i r "‘ trl 1 'C-'e twt* is t>i^. it is the biggest diiíercnce n" 
í^cr ss ill be tile peripherality djiK-ron rilotlt ' y ¡! i< eentralize your lid. lile hig- 

¡ >y eadi individual? 1 Ó ’* Jly >nd<rx uí m ° ra¡e aga.in.st the munber oí’niessagei sent 

correlato hig% tnh " t0 ° And the n »mbcr 


v . -— of mt 5 Sjgc 5 sentr f>f cornil 

- Ti ni l 1 c grc>up,You iec ? in ihc chain the cml n^Ji 
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smA a message and Ehen he ha*, nothing | ekc 10 do, he mcrely \ va i es fbr the amwer to ji?] 
Cttííie biek. 

MaijKay: I was wonderiiig which was tbc priman,' variable, and which might he 
ircercfy dependen! and more cor fes* prcdictablc írom it. 

Iíavmas: I don r r know. We ha ve begun co ihink uf the dcscription of diese neis ¡tí dií- 
ÜTcnt lenns. What we are dotng now i*-, somethLrig Ükc this:We pío! thc topology oí a 
ncr as a matrix.We pui IV wJirrr there is 3 link, and Os where diere k no dirtct link. 
Actually che important mimbro he ce are the OV, nol tbe IV, beeaust the IV teU yens 
that diere m jy be a communicaiion between dioso peo pie, huí the üV lell yon that 
rhert 1 will roí be. The í) is a firm figure, but the 3 mere! y indícales that diere is a pmb- 
ibtlity ibat a message witl pass along (bar link. 

We íUTl 1 .ntempruig mw to describe the operaíinn oía nct in terms ot the probabilíiy 
du[ sbcre will be a message troin A ío B in a given time period, and in cernís oí che 
pnihhility th^t .in item oí información at any point in chis nct wili ¿ppear at ariuther 
píirnün thc neí vviihin j em.iin áme, Jí we accepi chis vvay oí describíng a net F then 
v*? cjti pby aij interesting gamc. We píiy ic on paper, Tíus is a calculad on r noi a» 
«perímenL 

We nukc these rules: first P íhaí every pe non in the rte! will send a message ,n every 
nwtncni oí time; seeond, ihat he will send all be knows every time; thiid, íku ifhe has 
Rkiie th-an one irhannd cm which to send, he ehooses a channel at iandom,The prob- 
íibilities ¡rf chonsing any one cha miel ,ire equal.The last rule k that a persoít eannot 
che sanie messjge to thc same person twice* lí we play om chis gante on paper, 
get almosc cxactíy the operabon one gets with an actual gmup. Ths'se rules fbr 
nper 4 injí jpparetitly gasr ihe sanie sucisdcal pie ture cb.ti a groilp ot subjeets WÍJI- 
VíU'v.e.: Wd], ihcic is an ambigtiity, It a pínui) is exduded hecause ni ihts mo repetí 
ncm^ rolc^iln-n the prohabilicies m he assigned co the rcmainder are ihe so-callcd eon- 
dlfli: 111,1 1 pmh,lbl]iü£‘^. 

Iíavhas: Tliey are equ.il ly partitioned for the remainder. 

Well, supposc bts probabiliíies were already .1 third, a quarter. or whatever the 
m¿y be. 

b.svnas: No, thev are always equally partiíioncd nfc ibis, gime we aiu pl.iymg. 

Olí, it isn't (he tam! probabiliiíes tbat oet ur i 11 the mamxf 
Oirj'i'fijí; Ho,this is a game. .1 gj.tne bcíng played on .1 shcet O 1 ^ paper vvith a peii'-il and 
3 landom mitnber lahle. 

^avauh; I, too, reter to such á gamc, but a more complicáted; üiie.Arbiirary probabili 
inifcdit be issigned in advanee, perhaps m che liglit. ot empirical work, buc \ ou it' 1 - 
reterring ro (he special case in which thc pnibahilities are divided equally among thc ^ 
tfpyitLJniíjcs, | 1 91 

Th^ís íight. 

| ice 

tSiGttow: Why do yon nik om the duplicaron? 

ümiM: Ifyou don'r apnlv che duplica non tule, yon g^ somt ™ry «ice curves, bu 1 
C ) K ' V M ' e noi the curves whíeh the subjeds give yoii. Tf yon put ibis ■■.igamsr icl uu- 
,UK y k oí^tipulauon in, tberí yon gec j curve which k ver y, va > t OSL c ° 1 
^bjeets rcally gh r e you, _ 

üicium: Jsn't thfre objrction to on phjlosophical &ou nds. tliaí you i^rferc 
tbe randbmne$s and henee put a búis on t 3 >e resultar 
1 'WtLw: Uvtl, perh^jn it k ncu a good way to do ti- 
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BííüiLfiw; I ain iioe saying that. I ¿ni ody uying that if one mes tu chink cffdtoin 
terim ot a network eh which, m iemm points* che pmeess n complettly random, tben 
perhaps you should aUovv che duplicación. 

Savaget It ií, Tiíst that randoni. Nobody tx so íooli^h a* til the same thing ro tíir 
same penen twioe. Only human bdng* do that. 

Mead: Tbis rcfers lo human being*, 

McCj^lujch; How about chiídren? Mighc we noi ger j herter ht tbr ven, yoiing chil¬ 
lón if you Icave out that nquitement? 

Bavelaí: ( don t know, 

í ]tts. When you soy chai tlic message must coiuain jJJ the man krwu-% dees thiE 
ítk [ude []it fact rit.it he has sent me^sa^es tu a givcn person in the paTt H oíj ^iven ^ort, 
and rece ¿ved mraages trom other pcopJe? 

liAVtLAü: No. You Si’íí, if he keju every tnessage he rccciwd. todudiny the stuff kr 

!iCflr ™ EHIt Wlth * in íro “f of hinii, trVery message would Éuve jII afdik un it, 

Pitts: í hcc. 

hr m¡ Je sí í.rns ni uie ibero is onc .i&viiniptitm here which you may llave le rtiake for 
iu.it on.itka purposes, bul whidi k no coñtrary lo the way in which human heiup 
uptritd Chat » troupes me That » the ¡¡ssumprion that evcfythmg 4 human twing 
laonv cqu.i y avaitable and accesible to him at any particularmoment Vbuanrnst- 

l, 011 .m asMimpcion whjch is coñtrary to f.ict, as the basis of operaban nf Vütff exper- 
rnieuf. r 3 

líAvt.i ,\s WdS. by aeverything he kmíws t * alf J roeant was what he know abone xhc^e 
íi\t symbols, 

küisiL: Yes r that is wfaat i mean, 

Baveías: Fhese are avaikblc to him. 

Kubíe: Noí equaJJy, 

can aipy then! rTlL,1Mt '* thit * lrc t,n a pie« of papeT m firont oí'hnn ajid that he 

<>t hi'iPT ' 1N ^ r q ' t ru! J íajldom Sjm Pl c tl f the hits ot inforniarion he has in feral 
ü s v. - , *'™ kcm , x d™ e ed atevewst^ 

acre md sth^h * "j ' ^ rinl P ,fl vv ^ lL_h theiv are un ustrictions placed upan hnlt- 

&t ph« t J ‘ tJcK m ™ ] * ** very be, po S ¿ «o «aflfr *« 

¡¡Sii'SÍSi r . avcra ^; ->f ¡«fe-.. ,cnJ the cutiré- fcm 

mimberof nodes. ' !J ' L " b> 1 CÜrve wflJch h desaibed by log_,n r *H- bdcg [fe 

findTíotit^the ñvcItemT fií^ t!l ‘‘ ^ nk ' V° u «>". ^ í Iven 

i reí iw. you t -;m disen wr hiw * V" LlVlTJ h r '' - . And whcrt this persa n {«ecs thosc fi' ¥ 

prohk COrrcLca very swll with V"^™ 300 " * P ^ ent thf ° Ú ** 

moróle. So this leads L to i ,, , «“cigence oí fhe rcct^tiiaed Jeadcr and ™ith 

sitaation. and who hav c a verv^^^’ ^ i gRn ’ P **** Wí>rkil1 S ^ W**##} 
leader real]v tneans that h -. ■ P* L '¿sk to perfbrm, sa>ing that So-and-So b 1 
successKil conipletion of tile ' vho,n ^furmation svhich can lead you » 

as leader ts the nian at th,- rc -gtiJany comes in other words, ihe man recognizcu 


TS.. Itacofd»*".' ***» 


i rus une nt tliinkinir | r:J H, „ c „ ," ’,-Cumúlate moni rapidly 

a»y rime has ceruin hvpoilie.ses il thf tílllmvil, e B««ra] cheury.An individual a( 
irnportant. He is interesced ¡ ' Mí ‘ ^ '^Portam to him. and some that arr les 
correct • f«r instance E },;it h i n / )rt,ni _ lz,n B tht ' pitabahilities that these hypotheses .m' 
he is jí gooti peniyn d n VI]' 1 - ^ Uí or that he is a loved peñón or tJtít 

rile sotnx es o/sueh intn™ *" r llK P nri iari|y through inibrimtion fmni oth-tr peop^ 

anf impumnt to him. 
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Imaginé 2 rtscairh group rhiit has bcen working nn a program H and imagine that 
they are vrry dbcouraged and chai they red they are falhng, Now wc observe tbe fob 
bwing phenomevHHi; j man wdks in; a smilc and .1 word trom hhn and the pie ture 
changos. Th ev don t fed so discouragcd. They icol that they may suoreed ,iitrr ,dl. 
tthac 3 would sjy has happened is that an Information proeess has oceurred by whith 
tbe pnobabilities that c«rtain bypotbeses are correa ha ve changed, and that 
Kurot- Why información probabilities? 

Bavews: fíecauw I would Hkc tu define a chango in proba bility a*. being an indi catión 
ofirt idbrniation process occumng, 

Kceit: That i* a t i roí lar assümpdon. 

BAveias: Yes. of coursc. 

Klbic: But heeause this is a circular conté ronco doosn't mean that ali circular as&ump- 
□w^ aie vaiiíL 

fe'ÉiAs: fot me try to ejcplain what 1 .un about in this way: íf I set up a situation in 
chicha penen musí try 10 pick che eme ofeight boxos , which lias a £10 bilí in it.and 
tho íiistribution of chüices íonds to be ret ni mear, then 1 wouW say diat ho ¡sn't getting 
jny iitfonmuon uith rospcct 10 this problem- But ir I ha ve a person look thixsugh a 
window at him and malee faces, and this cvent chimges iho distribución, I say thai n by 
definición, Information has boom recebedL and that I shouJd be able to calcúlate how 
rauch was wcriwd. Now, E am bcgirmiMg to chink that what vvo cali social üfteds are 
hpathesei, culturc-given hypoth eses. The individual who accepts che culture tries to 
ntib the probabilittei of correctness of theso hypothescs an good as he cari. Many of 
tke tilines that happcti in ,1 gnnip pnk ess depend 011 how tisis iníorniation is being 
mnsmined and reoeived r whether an individual is below a tole rabio level oí urna 
^tüy tonceming these hypotheses. E cjii tolérale itinsidírjbte uncertaínty witfi 
tu whether or ñor my denso re wilJ be r 3 íocola te ice crrani or v,i¡ut 3 a because 
rhii hypothcsis is nut as importarle to me as ¿orne others; but 3 am iiot willing to accept 
thjr ¿vel of uticettainty for other rhings. The uncertainty concertiing liypocliosos ot 
'o-.-l.i 3 relatioTis botwcen rnysdf and others can be changed niairdy if 3 am a normal 
person hy rnform.it ion from others. En other words, an individinil tries soniolioss .-i 
ii'inL. 1 thf piobability that certain hypolhescs aro corrcct as high as pnssibltv homo ot 
ili'M 1 -.aíinot be mide higher (han .1 cortan: amoünt T hut d they aro fiigli os^iug i 
hohive* ¿i tf]<High they werc rrally so. I cross ihc Street as tfioiigfi át were icc.-rt.aui n.n 
^ld rtr^h the other side. I know that it is not certain: bul when the uncertamty n 
grtut enough chen I begiu to bohavo ^queerly^ 

I im suipgÉsting, thenfore, tbit a good deal of the behaviot onc observes an ot&m- 
Litiíms i* sif 3 | Amf % f hf- nimmii nica ti on nenvofk that obtains iñ the orgam^arioji. 
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Hwelas: J hat is bdug done now, When i group -iurts wiih thr morded imrhta, ¡nd 
then frotn the morded marbJes ro the solid-1 cohwed nurisles, che» mutis im 
nuy ¿ppear as very, very ditferrnt He i\ looking ibr reaJIy minute d¿ífcrtilM!„ wtodi 
alwayse.ym. mch * bubbles in the mobles t>r ilight dili'erene« , n «ze. Keiw.ii> 
eircct,. hnd he ¡s alerted to scareh íor diOerciiees, 

VúU arc MWcrill íí * somewhat diffenrnt quemón fk>m whaf I had in muid. 
. r i , r P^rinanee oí the diUmm types of networia with the mottted mvthuttd 
Kitri rhc Kart the sanie as that when che mortled one* kAlowed the sdid-tüítted dd» : 
ave las. f be ditfcrenee is ñor as greai K but chey are m the same téJative positicm. 

£:h.xhi !■_ 11n niht i vvords, cven withmit a predi.üpcn¡¡itiort T the central man docs badhfT 
DAVnLAs: Yes. 

!s iht wiriation between grpups gírate- with the ríiottkd-mjibJc problctn j-. 
ibilify £ n L> C H 1 Lll[r ^ niin ? I» "ther words, f am ¿gain asking abcmi thii tactor d 

j hLTnr^ lMMÍ ^ IM Ebe level rif problema we have used clac? not scerri entPT 

exampL? SnniL > <uir y ^it pnmps tío perfectJy with the morded marbfes, ibr 

BAVÍLtó; Nonedid 
£* r ; mar n r Never? 

1ÍAVELA.S; Tbat’s fFght. 

nimdv rhaMt'f^ ' ^ In 3ttent ’ 0lJ tñ a tua brought out bv vuur latfr discussien; 
h1 ] 1 v W |¡ ‘ . c “ ent,d tD y° ur fxpermwm tfut fhe individual* conummifal* sen- 

SS3S JSK í .T' he Wri * lf vritfacaiÍK* papír to emybody te i k 

Tin ju lili somc J," h muSl ta ^ e tiUI[e 3 j*k o1 "tíme writing to oot aétr oiKUtei 
oñen quite diíTf r \ Mtll ' ,tco " : ' ™y be subjeet i¡j sucb ,i limitjdorq the situadoo & 
l ™: dcr ' fot ***'*he mi i líber of peopk o ^.lo 

^ ^ - lí r ... 

be rather dull th ' l | ™ HK íx J Efct|St;i¡| ií such siinultancous coramunicatiorii niiglií 

«**c »h»m“h e "i!T i br ... ... **, » MP 

wlijch jíúchetí him ,ni L f rli. ' , > co,nrau,,ll:a * >ip 'IjH 1 <’» *H mfoimiwti 

behavior.7 hongh chis sjtyarhm^' ^ i ^ x P v ™ lmi very vedi cumíate such idd 

«perimetjb is rhose di> wbidí™, hj >«d ro so rnteratins j «t of 

m ^| r n" SÍNy eWn — .'i«MifctíS£r lt MUy 4 " ,WÍe " 

which I think js very 'l"^ tÜ tllJi tíleíc - l tbapter in tnodern st 3 tisti« 

want fes te]I it now but I t c > ted with coiruitutiu jfion withau groups.I davi 

ibis tremí crence í be oej m i JS ^ ^ Ut !í tL ‘ n or S 6 ccn minuto a ti be fiiiiid 

M r p . 1 liirrt - ü ™ OISCUSS fhís tonii. 

Síav^ü: Any tinto WL> tomc 10 3 ^ heK * lu # ( 

McCuiioch: kJebt f 4 h ¡ l,QVV ’ whiltr I think uf ít, for time to sjy ir - 

wi]L j s to the extern Lo \vhirb r| J < ln ]¡c;ir Shannon ¿nd from MaeKay, if th^ 

^ the sanie as ¡L ís in thrif * i ^ n ” tJt3ri ^ |r] birrrtadon^ as you have Jt, BavrFa; 

5.™™»: Wdl.l "* **»•»» yo» .ai™,K.n? 

J - lJ ^t- tt sn communicatioft'/ * tt>nncc Woíi berreen the nacton of infbni^ti^ 

big th¿r the pmblem here is 1 ' ^ w ^ at Y° u dottig here. í hj^e .1 ted- 

htcaiK yQu do not have .1 rmílíriíí l3lc b ^ t «™dmg rf the 

, c L>ll SÚieering pmblem oí" _ ,IIM,;:,L|,:i[ ot paper co write on, whidi correspondí to 

Fjfher. the detetmínation of to UStJ tbc smahest amotcm oí chanrLt‘l- 

UU|1 or tne S^mjnrir ,,, 


c seillai,Iic ion ofwh.it to send and to whom 
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[0 sciid it. I don't sce milite how you mesure any of diese dimgs in ternu of channel 
capaoty bits* -arad ío on. I think you are m somewhat hlgher lervek semanricaUv than 
vvc wbo are deahng vvith the stnught cornil íunkatmn prnblem. 

Havflas May i just give ¡m erniplí ni how onc of my students is trying 10 mensure 
¡bu^'bac he says he wants tu do t\ this; He says that the group starts out wich a proh- 
abiiity of osie-titlh, that any eme of the ti ve symbob each individual has is the right 
®3£- Hísw,aí the end oí »Xu minutes the ocperiment ^ hjlted* and he says to .1 partie- 
tpjjiL, <Now k oí thesc fiw symhdh, which can yon, wjth ecrtainty, cmss off the list?« 

hispes in this way to get some indi catión of how much información has really been 
rtcrivrd. 

SttANNOK: Therc was one retmirk you made which intrigued me a bit, Yon reíate 
ifiiiormadon to die chin ge Ín¡ probabilities. I gather by that you mean subjeetive pnob- 
¡ibilities, the prohabílirirs a person estimares for such-an-such an event - whether ur 
|H] t there U any va lid reason for Ym estímate. Fmm che coinmun [catión poiní of view; 
tk subjertive probaba! tu es do noi etiier át alL I wonder ifue shouldift somchow cb>- 
tinguish- braveen. valid Information and Information thüE rhe man thinks he has and 
ins m. perbaps, hut which isift hased on any lógica! rcasoniilg- 

Bavéias: Oí LOiifse, i ¡irn biased in this direetjon. because I think the change in the 
■-abjectivr probabiEiries is the thing that is worth talkiing ahoni, if you are thinking 
.ibüut peop!e ,m alí.You know the demonstrado 11 that is fc-quendy done in cta&srooms. 
Y™ come m clan and put q deck nf cards on rlie rabie. You put a Sld bilí w i tilín the 
dd lt oí | cards and say, *Now, gentlemcn, you are going to linc Lets assutne wc 
h.'m: it J^jst ís2 peoplc. *Waik by aiid take a caíd ofT the deck. Yon rake tlie one t]iat is 
rin top when yon gee diere. Noxv, wíl] you indícate in a secrcr bal hit which positura 
u>u wmi in this Jine^Yüu get a distrtbutíon. Of course. nobody waüts to be tirst or 
last. Most peo pie w-.int to be betwecü Ihth atsd 2 1 ’ 't h i 11 tiñe. Fhen you spend ,is triueh 
■^nu 1 as is nccuss.iry in pmving to rhem rh.it it rnakes no diiffctence whete tlicy stand in 
íine.Aíier rhey are *cnnvínced> you ,ask fot ¡snotlier seeret bal fot, telliFig them rhat this 
klloc wí¡t dctermitic vvhere cach one will be in the Une. Wdh how much do you 
Hiink ^ou wíl! llave shifted the distribu tion t 

SiVsi.rj.E: ] tkm’t think that is 3 Éair exainplf. It you had taken -ul cxample in vxhich tht 
inkirttuünn impartid Jud pnrtical c onsetjuenees i I woiild ha ve becn impressed. lhu 
l'^ru, yon sce, 11 has norte. Suppo^e you argüe ymirselt blue in the tace diac pnsition in 
C ^ <1 linc doesri'E nutrer, then I ssv to mysetf: ^-Yes. perhaps it doesn t nKitter, bni r after 
¿H.dic ^ r ux niiyju he wTong. Ifhe’s righf. ii ftiUowx tlwt diere is no harm m my playing 
"iy luinch: sf he 15 wrong, 1 niighi much better play ti.o 3t you take a situation when 
irtormaifon has a practica! comequencc - for ex.mi pie. you could arrange one 
■; hcre the ftm place is actually best, but looks wnr« - then you wiü w -i rcj¡ con- 
^*1 In the subjert after tnsmii tium He will say, »Gee, ths^ guy süys 1 fthtrald go hwt. It 
1 ’^ks as though 3 shmild go lase. M.aybe bes got an argumenta In such a siruíiura yoa 
mjght ’.hift somebody, bnt w hen you teH me that my prejudices are siuaply indevant, 
C:¡ at thcy are superstitiou. and sn on, then 3 nught js well tollo* them, Ucauw n 
nftesn’t can ,i thing m have the bese both of your wor3d and or mine. 

^LÜvm: [ luve i questiorl ofsome pravticaJ imporunce Sonte vears ago I carne 
Hrenth book m the field ofpersonrtd resean h.After several hi.Tidrcd p^ the 
Pintor condiiJcd that a man runníng an arnlv or .m industrial enspirc s íoi. . 
^niünicate or dea! with morí tiun íive or six people Any ntempt to haye 
■y'^taets with more than six people would Enrn out to be a disasier tfither or jnin 1 
ri<r ittdustrv, I wonder wherher your work is ulrimatdy gomg to dirow hyhf 011 s 1 

^^Ipmbleins 


m 







CTBERMETICS 4 f S 


P 5 J 


lóá 


Kioí.h; Alorig che sanie ¡itíe, I ír. Bavcks suw d at a rct-em seminar úm [he riKufrlf 
groups u isder study vvjs iimhed to five. sinec wúh vi* nr more thc nuniber üípoHihk 
configuratíons became uriwicldy. ít occurmj to me brer iful in temí -.ports we iiM- 
vide teams oí more iban tíw member* into three, fondor ti ve subgtoujH; abe, m crácr 
j^noup activities Wft simiJarly dea] with a uiuJ] niiniber oí subgroijps. 

GETtAJua:; Wh.it hjppcm when ymt Icctairt to j cbss? 
m RrocK: Ymi de:lF with just one p themYbu are deaJing wrth a das. j 
Cerard. Yon cali that an individua?, not a suhgrvnip? 

Rlí ," 'i'. ^ nCn ^ 1 turi [| ^ ( tind I usuaJIy pie k out one. ruó, ur three pénete in tibe cLm 
and ra]k lo them. treaiing the rc*c ni che chas as a unir. 

Guraiid; I ¡im nol oonvmced. 


, j AC . AV ^ vo¡1 Cl «í í coy Id come hack to Bayetas a concejo oí infngmffl^bztwt. 

■ S ,i ^ T \ L ^ 3C 5 V^Ui Shaiinon, that it is es^entially dificrcm from w.imrs. I thirifc ufne 

r V " rt ’V tS r 1C fll,ín ^ iwpcet te vvhieh you mcjuire it. StiftHw mt 

■ t *j u5L iLÍ3U v Information, which is rhe concept used by Shannon in comniunia- 

rhi»t ír 0rit “ f ífi? néiih ihe M*íw u to ÍJM# J (V wAtfíiifl;that to uftytHi 
1 .. VT' ■’ *’ K ' n ' rcivtfr - 1 * havrng prrparcd .1 fiJing caMrart of passibilrntf. afld 
m r |_ tl f í C ! In ^í^atión ei sables yon 10 nfttkc j .u‘h r dixm trous ii nr, je mjv rarc.tu ¡ljí- 
r”^ IJ E K PÍU "¡ iJity-distribu ñon over ehe possible ctmimands ttat you tuve to 
;ij ■” 'VT” Se (rCtlVt Thcn p I chiíik Bavdass n?$ub jtc a ccmnsttm 

anoEliorhvn [ 2IS ^' P ' VLLr!l> ^^ pJrticuLirly when he incmduces symboli diíferúig onc 
When 1I1 - n L J- anC ^hi^tcrisrics* Jiid tíien goes back to the onpnil symboh. 

Pl>v L-¡r ■ U|1 ^ 1 ^ 1 c ■hjj'HcttTivíiL-s appear thetr effbct u to esiJorge dic ífuccol 

biiitifs- I rrr i* V ". SI ' inL ‘ l i vvl ' 1 ' j Spacc withjust ti.t po^biliow jn itorujipo»- 
niottliníí and sí^Lji T] E<> y ° Ur ur P^ibiliti^ to índudé nk li Úm& * 

opc-ration vou ; ir .,;.T whc " >OU COnlt? 1) ‘ ,4 -' k E " urinal symbols. áie .KÍertiw 
cernía diiáétminn' 1 V".. hl:ir ° nc ° n r h c «pace, un til vou learn rJut 

th, ‘ ¿; 2 U lt J T ■ 1, ° lo ^ er *> to sp £k. J a«eb 

H ,™ co™ " .h!t 1 C ll 1 ,f0rmatlí,n Um ’ but - «hat proviso. 1 thínk it ts th, 

mesMsícs, hovv nit ¡j V ? yuu J ' k: " ín [lle ensembíc of «tp«t^ 

the emciitble of cxpcciH'i-‘vn"' l><?Cn it lected? * ín thls P I ° bJí,n ' hVl ' • l,k: ' ln 

the responde Chat J ¡|^ e iÍulÍcÍh"”^ 8 ' ^ tíí<rC ' :|Lc ‘ d CüIunM ' )ds to ^spíínd, limv iíff “ 

vs r as "trvíiiip tu Mv r 'i^"í lk ’ r, '! í rbat ¡níorniatiori is being txansmitted here, Wbit ¡ 
:!>c ínost cfficient wav ,f ,H ! ° n ' k .'! lbat lbls of pcopíe will tend neeessaiÜv w 

LnforjJiatioii theorv, 1 w || nlí lL 1 “! nukeí ’ c riifficu.lt to .ippiy auy oí the irsulo oí 
experimenta indícate th.it tli - ^ sctt| e iu tic!, sonv of >out 

m dst eftkiciu. Kor instante on a means i>f L-ammunicadon ntluT thiw [!^ 

stuely shouid be better Ver ^ P tH> r]y osi thc cannecEcd graph, wbi¡. k 

ps> r choiogjcai factor^. | 1 ' SErai ^” t ^ommunication point of view; if it weren^ r 

ni.irion,* hi melw ^1^3 4ll “ C, ‘ J " u ' its whether, when UavtLs talks ahout 'infor 
tíiiish it, tlicii v/e lr ,, ¡i l _ ‘ l,l | 1 . l - <) ; * 'hmk it ^ use the vvotri tselerrive* ro JtsnR- 

,¿222SS " Sdet ^ 

tt aJvvayv Jrads to a verv m, 7 J i¡' 1 ,>IH ' e P t f trit 'd to describe is very attractñw (o nif.b 111 

1 ^ Mowit* expeí .* I wilJ cite one. 

ln SL 'P^te culiic] rs without bnl MC ^ SOmc stl ‘ ,dents - Hivc individuáis wcre phc*4 

OI1,c ^ ^nodier. Thcy bad no comniiíEiicinon 







eOMHUNICATtGN PÁTTERNS IN PRÜ&LfM-SOLV1NG GftOUPS 3&7 

attwng diemsdvcs in rerrm of ditea 'linkagr. AU tbe subjecta could see was an mdica- 
[nr.They were toid that the cjrpcrimenrer would tau *c a number 10 appear hcne, and 
rhat ir would be same number bm t\ to 25. A]| could sec the mimben Hach of them 
wasto write on a sllp of papa j number fhim 0 to 5. The experimeuter would collect 
thccontribudoivs and ¿dd them up.Tbcn the sum of their contributiOrts would appear, 
and they wmitd hear bim sjy; *Your target was IT.Your sunimatiun wjs lS.Try again.* 
Tltey abo wmee down why they pitkod che number, 

An interesting rrsult here k thar. when ibe subjeets are thus given ihe sizc and the 
'ii^i t>í i lie error, they doifl do as well as a group wiuch is meisly toid. *You were 
, .^TD]]j': try ¿pin a Certainly, it looks as though yon are giving them more Information 
whraycm tdl them thc size and the d¡rectioii ofthe error; bul LFyou look at the fre-aJ* 
uray finm which the cboiccs are rnade* the array expanda when you, give ibeni this 
addiE]íinal información,* Without the size and sign of the error. che subjeciive ¡uray 
íroni which they stktl is smallcr. Now r in thc First variación, are they realiy beirig 
more iníormation? 

ükliiow: No mmtt how much time they havc + that i\ true? 
livvHAS- Thcre is no time limit at all, 

Bigelüw: Ancther point of the same sort: In the previera* case, vvhere yon were di?,- 
oijímg thc prcckion of the proce», it ístú dear co me under what drcunistaxices the 
peuple were dhnvcd to takc as much time ai they needed. Fur examplc, in the case 
where yon had the ring, were ib ey aDowrd tú take as much time a* they n ceded vs ich 
motead m.irhies? Alvo, wt-n: ibe people vvitli the central sitaution|!| ever grv r en cundi- 
tiüfLh vvhete they couíd take as mnch time as thcy nreded m order co bu i Id up thc 
liomendature? 

tUvti.w: No, \n [bnse experimeltts c!ie instructioTis were: pGct ic right. CU-c the rigfic 
anc ai tjujcUy j.v possiblc.* 

Bloüiow: Hur his ¿nyching been dotte to expío re wbat liappais when you elinúnatcd 
úk necesúty to do it quicídy? 

hwn.ss- t)]i|y with the ti ve symbok m tbat case. í n>íd you what ibe lacts were, \.ha 
ytm iee [ti this U^t exampJe what chis may mean. The | link-igc hav iomething to do 
how mueh informanon the group can ose. Wheu che gfoup sv.is toid otdy chai 
wí're wnmg, they W'eir sdecting from a limiied array - let us supposc tbe targee 
wxi 11. A subj^ct wimld reason, *31 ] pul m 3 and thc others do, too, it svilí makc 1 n - 
^‘-'ne subjeets - rnnst of them - ptit in 3 <>r 4. An oteas ion .4 2 was contributed, bnr 0, 

. í.nd 5 svere nevTrsclectcd. When they am toid the si¿c oi tbe crifli and ihe ditection 
oí srrr m m however, thc rcasoning may go thís way; We re too low, We shooEd g« 
Lip. But even-body wiH think of tbat; thereíore I should put in l-^s tlian I did lase tune. 
Bat everybody will tlimk ofehat, so mavU- I should put m 5 to ovenrorrt«.- So yon 
■ ,in thai the tange írom which chotees are (nade ba.s been int TeastL,l. 
ülí ^>w: No matter how long yon give ilwm? It is amazing tbac they don't mhzc 
Aey shuuld take the desired resulc md divide it by 5, and come c oser to ití 
T ^rt b no tendericv to do that 5 Jf a person is above thc -nth- pormrn, and thc rwuit 
tuo Jc^ } lc certiinly ought co stay where he is and leí the other converge. I M 
^ newr learn thai poini? 

B,m¿vas|!¡: üue chis is what they do. Ef the target is 17. they Lnow thert tm 

ihcm. 

"I tLBFh^ Dn yon final [y gct a córret e tcsuJr? 

Oh, yes, 

^i'JstE; After hüw many triáis? 
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ÜAV! I As; Oh, (he number oí'criáis tendí lo grt shtmcr; in other woidi. din Ja Jsn, 
NOrrtcthijig. líiac ir mi^hf be three or lour triáis. 

Tj“UñF.fí: Only tbree or tour? 

von Bohin; Siipfose they ,11 put in 3 AH ripht.it wül he 25. The «renmenin savi, 
»You nave 25 instead oí I7r* 

Bavrias: Yes. 

von Bonin; J } 0 they iindcrcorrect chen? lio they jÍI go down? 

Baveus: The difficulty Ís H voy never gei 25 jf the taigef U 17. 
v<ín Bcjnini Jijsi by way oí cxjiupíe — 

^ * 1,H *^PP eni - very quiekly undrr ejthcr condinum is ihjt somc iddmdtt- 
ml T ° U ^ 1 ^ ^ Jve iofbniwiiricm a*. to what rhe othen are doing, . begiu ro ajumara 
ti LJ ^ say. > My jtib is ro do *o-¿ind-*£j. and somebody elsc ii doing duLs 

gi.t lomplicaied hypotbese* jboui how rhe group opérales. They mam* 

7: -"t ^ JVt ÉU U r P Cu P^ roltfs» aliiifjst as rhnugh thev touldiu stand the sinníion ía 
osdrit n ave sonie social structun?. 

Bjí. uj >\v I hu s myhndy uke the prairion thai thev thotüd *uv constan: ío dlowútfc 
trs lo adjuit the jmail difiéreme? 

?“V S i * UU *° rw D * t * 1cm CÍE3 - A sobjeci mjy pul m .1 rett times in J 
re^rdJe 5 s of xvfrn the sumimtion * i le won V ehangr. f 

w«n't C, -hlT U ^ 1 | i*! 1 [ ¡ n yCE IV í6, an< *, t * le Bum «m lo be 15 ñve times manche 

L J. | ,1 ' Ul 1 V r ¡'" lt ll:s ¡i '^ 1S Ul " uv Í OI ^ t - inE heI..nise Mínifbuiiv ckc ioll 

wiU tlie doing" ° PP “ Í,C aR,fljde Thc >' W «"ip™** fer 

cedure k ir j^n^ ■ t0 C ! K ^^'t^rion as lo whether or not the error-ítedhadí pi^ 

niatipü D¡etL]it*Ti 1 " ri ' IJ * 10í1í T llc wholc ihiñg is completeiy eoE^fsfeíit with the tnrnr- 
die stvue TJ j P° mt l * r ^ a( 'he specibeariort of rnorcr ptwsibilities cíisa^ 

IndU " ^ nUmb " n^essary to pcrfhrm , g, W . «h* 

dralinsi w ,th l '''T' r ' t " t lb ’ H yínlr i Mould up ¡f what tou íí 

Whac i, h* P ZLi g _ ,t> u Vtke r " lI,nmi f ‘ lÍor, ' c a " v pr í 

its rfect. It k .Htnu-turaJ ,nfr’, rl „ ¡"f‘> r fnation ihat is coimnp ra is 

her of dirnensions of rlw '^ * f ° My : ,ts en ‘ vt is 1x1 ' lKreí>i: t[te nttnl 

nuimhcr of possihiliricí . . "ution spacc. 1 ¡ion, of cmirvc, >kiii have a muth !3íJF r 

proportionatoly smaüor thC " 1>rl "‘ l1 fluX of infonmtk5í110 ^ ‘ 

S-AVACt; I doTÍt set* ir lIF v 

rr -*—-* 

ftMiipJ^ jrray o\ pussiDiline ^ u, - —- 

dirige of emors h vou L>l rt!i í Hint ® E1 íf ta w hal v<m iuve ruined, tí vou n^” ]LJ [he 

randuni mental pípee** is tL^I ^ thc 60,11 whlcb thr 

fhf resulr is u\ increase dn m 1 ^. !tS * c | ' lLC ^ OJ:líí ' h is íjoi in the least surprEsin^ rhaí 
Jgnored disdnetion hetween hT ^ 1C IOta ^" Í! tv W^nce. ¡f vou lite, of the o^ei 

Geiiauh- i ■ numan thmktr - J 1 

■iMAU\r. [ sn t [t nH|cJl ]ik(? 


you see. 

' ofptrasibUiti^^ njining sostierJiing. you mise in the nun's muid ■ 

. .' . orjres POndÍr]E to what mili h .l-T*,.», .^A UT-rni n.fcrsie tbe 


human fogic 

eoJored marblt-5 .ifter the%' Fne ^ ^ ' U ^ :J ^° UI f be difficulty of sdecung thc t^Mt- 

for itioi, workt-d with ihe mottíed ones F thai Ehe>' are 


ÍOT difficuhtes 


enlargrd. 






COHHUHICATIOM PATTEftttS IN PHOBLE M*SOLV \Hq 6ROUPS 




lú m: Beeause we so citen too) uu me I ves that wc are basing our cholees on purely 
esternal entena when in realiiy wc ane t hoosing in lerrm of om own ufictmseiou* 
procedes, the probibilify of error i ¡aereases as wc gp flora rondón i ehoice to tandear mi 
'vi hspothcscs.This was pzoved in che sdection of pilots Por nava] aviation before the 
la>c war.Attrmpts were uiade first to *eloct pilots on ihe basi* oí a varieiy of thtcwetical 
as^umptiotm, but ti was fouud that choosing | trien at random wurked ai leasi as weB as 
didthe<e inirial attempts to griide thc chakes in aeconünce with some peí theorie*. 

Netí I wani lo record tny disagieemeiu with Dr. Biveks s First statcmcni, tbat this is 
not aci «elegam cxperiuiem * On ih-tr enturar y, [ ihhik u is boíh bemtitul and elegant. 
E denW flora at thc same plcasurc that í get out of any precise and adro ir and clear 
intelectual or physical activity, 

tÍAvrus; WeM, I can eisily demónstrate that it is not pretrise. 

Kuplí; Tkií ntav be. However» apart from eithcr its beaury or its precisión Hiere are 
'-■Icmenfe tit n tluc butber me. In the ikst place, in adrirtion lo the point whith I ha ve 
just raised about thc shift from tándem chaire lo ad k«K hypothescs, wc must mdiade 
■unong pusvihlc sources, of error one whidi is disrorbing ihat I hite cven to consider 
vi Even tf it shouJd turn out to be truc, 1 trankly do not want 10 believe it. Neverthc* 
[<is. it musí be kepi iti muid. This is the issue of parjpsyeboinfíy and whether any 
tJitr.iscnsory pereephohs excrcise ;m iiiHucnce from one individua] to another in this 
experimental sltuation. Actually it seemed to me ihat the expefiment is sn tlesigned 
that it ímght even throw light on this pmblem. 

Bavelas: Would this efíect ceasc li you give thcm infbrniatioíl on ihu size and diret- 
tinn of the errors? 

Kubél: Ycs k beca use iheu each individua] be comes ,i restrictive individua] when lie 
uics id f¡t «jnieihmg to his individua] hypothesis^ whdreos it he is working at random 
shoke, tf there is such a thing -ih parapsycholuÉieaJ influencc - svliis'h I hope there 
ivi'l, because IeFc is complic ated cnough as it ¡s - then vve give him an opportimtiy 
when j!3 flve are working at randons. wluch he wouldn t llave when Eie is obeymg bis 
-inlt^ setter contrived hypsuhesiv I thiuk »m issue comes up in rebtion to the c^licr one 
oí these experimems. 

IÍavilas: Jri acher words, we should mea sure che dep irrarc of the «swlte ot this grmip 
^ without error mformation - from those derived from the to&ing ot five six-sidcd 
dies. 


^ HIF: Correa. My next pornr, of t ourse t concern^ che nteaning ot otneamngk’ss^ 
ThisísriLtiít uncertain. It has come up repeatcdly in cotincction svuh co or. l ,irc <t 
^« are üi..t color exers emotion.il intiuemes and has nther wbrier significante lint 
diese cntUems (for example, the .isterisk .isid the quadi ilateral figtnesj .líl a so not 
dcvisiJ of jueaning. En faei, this is demonslrated hy the data presented h^re. ^ c> not 
knuft- |e> wJtai extern ihesc unronscióU.s meaning? influente rhe maieria , ut t e poíi 
kbilny niusi be kept in niirtd, in terms of your conelusinns. Certainly, t wi |1V 
^fcni mcamrigs to different people, to difierom sexes, and at different ages. 

Bavtlas: The thing as whether the effoet wc are trying to iook at is overwhelnnng y 


sthonger r j 

Mvage: Tlm ú oní (1 fiho 5t - points ofelcgnncc yon mentiuiiccl earlier. In la _as V™ 
hiwt KjtisticjJ sophisticfltion .íboui the experimestt, yon will remo ve t .‘ , 

& uilur and of the emblems bv suitable rarnirunness and balaneing, ou . ■ ■ | ■ 

’iidicatcd that «me sueh precáutiotií «m 1 tAcn. partí eulafly w »^ l ' 11 " ‘ , , 

ingmuity and with circumstances at all tiivorahle, yon * toi' ^ ' L 1 , 

my these clfets. Strictly sfwOtjiig, thev carinen he rea y a >» ■ . - ^ 

^ey enneinue m he íacts oflife.but yon can set co it th.it they sanee 
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apparently systematic resilles oftfte expenment. depend, íbr examplc, on thc fací lhj[ 
sonie particular emhlem is pjiuliic, nr -inytbing like that. 

Miad: That is fine tor che cxpennieni, but I think the iiwporum thing here is that wc 
■Ate going to take these experimenta and ase thrm in ptanmng tor organizaban in real 
l]Ée Jn .i scilse, once we have been degant and takcn iheni all cu i of che experitnem, 
ihe ti-exc ciegan! ching wilJ be 10 put them m in sueh a wjy Üut wc can Icarn mmc- 
ihtng about them* 

Savagk: Bui you put in che ones in wfiieh you .irc inreresied.Ymi vviil nevet he tmer- 
ested in rcaE lite in whatrvcr phallic signifitance an isrerisk m.ty hjve 
Miad: 1 disagrcc. Have you ever bad prooéreaders ¡m yotir ha mis? 

Savatf: It l say h nevera I mean *h.mily cvcr.* Particular symbob for emblerm whii'h 
have híTn chosen ibr tbc experimeiu under di-scussion Ate Eargcly accidental so fár & 
■ Ln V Vv1 ^ 1 to explore úíc deep psychüLogpcal stgntficance ot' sbapes ís concerned, 
thongh that su bject os. a Eso vvorrhy ol experimentaban. I therelbre reiieiate thai in á¿r 
cxperímsrnf you will want to lemovc che psychologjcal efFeefr of shapes hy nndorimess 
and halant e in desagn. 

May I put in jnst one point, to makc it cohesivc? 

M cCui.L (.k :i i: í ío Aliad. 

Ki/bie. Keep in miud íhe mc.imnghilness oí thc whnle experimental s u natío n, that is E 
uí t ^ lc LU bit le, Tb sonríe pcople thc cu bidé would he of rlaustraphohfc impon; io oth- 
ers ¡r would not be. 


m 


KlLveía. In your tJíprriineiJEs, Pr. llévelas, the ítems widl respect to vvhich cnmnui- 
meation oreáis are sudi ítems as cirdes. triangles astemks. marfiles, and so forth; eHh 
SS ' ltems ™* ú y ***** ^ spetiñed m Englivh. Bm suppose w>u dea| iv.th suth ;m 
icem as oan irrcgularly-shapetl, wet. ^mooth object changmg rhythmicjlly in bnght- 
tiik is somcdiing very wanple, iin«-c surli an objeer is casily idenri- 
rn-d ;md recognired; to desígnate it unambiguomly m English. howrver rcqmres rell- 
Lng .1 rather long itory Items with remecí to whjeb commufticátíon may ocoit ofen 
™¡, m ^ rd 'neamcs5* or "word-remoiencss,* that is, In lirigmsíu dLsumc. I w» 
ei,t ie j L on w KE'in vdli have atiy data on how che medianisni ofcoiiunuincidori | 
ínnucnced by ^etmticaüy changmg che Üngi¿,tíe distante of thc various ircm> 
cncenng tne commumaition nctwork. 

Bavi ias: We have done nothing on that poinc. 

iy nhl: But iIktc should be o n e thing you a, tiying to mMitae.tolearn orín 
«uJy w:th th ls expenment. I tl.ínk thjt it i, an e.trcmdy rl^ani cxwrime.rt. dui 
CL ™ ' Mm 3nd that you «'t nit, corre-|»tionv it,,r vou doni 

t ; ” , lC ' l "' ' rL J - l r . ' htxmí to 111 ^ t ^ lat you hjve K'vcn a Eictlc too much inipor- 

^rtv:r° ,itforn,atiot, ; n ot -th C 

; ; Z 7 V * m '*«*-*<* ¡nfi.rm.t.on, hU. «he naturc rf thc 

SÍ Í^T> ,n,p0f,a " t for tht - riu. yo ti j-ft, fmm the data ym, 

diffwnt t ,r hMtfh' lL “' illK ■ihlK-tt'ut yroup', vvhiti you give them 

ÍSSíS*' S«" h “' Mhm d4> to «hi. 1 ¿rt ««c 

naate out »h,u this ts üivmg you ,i mcuure ot' 

ditFcmu-e il' vnuTiiv " 1 " Il lV | L ^ HCil Cn/ÍI ' K to ■ 111 " A -' tL t b 'iimply this: Does it malee .1 

» thit U T CO " lT1]llnic ^ lvl| hin th, cortsttama ut ^’cn 

77 ™ X4ttC?^ con t cr " 1011 - ^ 4*ct 

eflfei-ts which ™¡mM he eyphiued oíi r ,rn . JtWlf 1,avr any pSycbol(>lt ' 4:il 

patiero vat imposed to st^vith' Ardí k" " at ^ thl1 ^ ríse but the faet that th» 

** S JIW , r [0 8P °™ # ° lher PSyCh ° ,08r 
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RostNfuufni' Givrn x spercific task, yes, bul whit abone diflbnetji tasks? How can yon 
(jf ncrdizc. and how can you evalúate whai those differxnt tasks ha ve given you when 
rbcv lead to quite oppú&ilc resulta? 

ESavelLas; That, we done know. We know chis, however, Chat if we changr the na ture 
of the ta¿k in such i way that cercain individuáis p-osse» more Information regarding 
thit task, thett (he rilécts we get here can be explained only on the basis of where tbe 
ínionrntioii is at a given time. You sec + what we have done here is tu guarmnee» 
taoiute of che clarare ofibe experimenta] tush ind ihe topology oftbe net, ttim infor- 
itiaticm wiü acomídate at cxrTain places more rapidly th*n at others. When you 
chingf the La.sk, imv ching tbai changcs is che original dispusmnn of relevarle informa- 
□üin-But again yuu can say\ -What trumers Itere is where is the greatetf amourar of rel¬ 
evo! Information and what is the pith over wbieh it rmtst travel to get to the oihers.* 
UdaiLGCH: Befan- we go on, there are novi four people whose liantes I ha ve ort 
theñir for quescium, I tbink Pitts's question shodd come first. 

Pítts; h is purely j numerical one. In the case where Information of error is peo- 
videim the secón d rxpcriitirm, you said ih.it the groupt, | .atter .1 tinae r impro ved 
ícimcwhat r How much was that? Tb.it is. in the cave when: you have boih the error 
and the targei spvtified 

Bavülas; J can 'i give you exact mj.mbtTs.Then- .«re two w H iys of looking at it. One ¡s. 

how many tries - 

Ihro: Thafs wbat I mean. 


Bahías: - and the otber h, wbat is the larger error? 

I mean how many tries. 

Bavelas; It tctkds to go down, Htiw much + [ doift know; bul there is a general 
ikacasc ofehe iiumber of cries on the aven ge. 

Does k rver fi\\ below the number of tries caken by the gmup with only the 
üJUctand no addinunaJ infoimaíion about the ir own eriors suppüed to thvmr 
bft-RAs; Nut consmently. 
lYllS: bí(TVCf? 

Bavelas] No. 


Thát grotip ,ilso tama. There is leamicig in both cases: is rhat tight. 

Btt'fus: Yes, 

h:, ntt: I irvui^ to ask Dr. Roseublucifik question; Lct me try it oiice t ,k: ' TL ' * L | 

íh«e sitiiarioiis you have rwo thmgs. Your gmup has u» commuiúcati*: cJi.it is, mey 
bve to tatk to cach ndier, and they have to solve a problem. Now. to n-ot ol f 
qucstiwWlbt diffcrence does it iraké iF the ir prübk-m ¡s merely to tiik to ejeh ot » ■ 
Jnd íoundentuid whai thev are saying, wilhout using chis commümcatjou proic^s c 
^ ptobfcni impósed upon them by che exper i mentor: l suppose you _ 

^njc-ut thit Gwrge Millcr did with tbe Harvard articuJiuion series ( í + _ 

^ = gíuüp ofthrec tjeople, hooked up in different ways by cekphotie, ^ ^ 

hjútup iay person can ulk to cvery other perüom and they can repJy to ^ 

^ith aaioilT-cx hookui>, th-ey have to ulk arourid the mangle, H ¡‘ í ‘^ imü " i u j rs 
W of conimunication, and things m'thjt sort. He comes out, I he ICV4 y . , , _ 

^ difítfrtnt from ti» siti.-mon ¡n which thí problr^ wjUI b _ J ' 
[l! uodcTscjnd xvhat the message is, but to sol ve a pro ble m on the 
Yts b but + you sce, it isn t w dhFerem, re^lly, is it- 
Tr.LHjzB; T|m ] S %vh^it j am Askmg. . . 

,Wl;| f s - l]i J n articulan on test I tbink you haw a l^t ot woid>. j n 

w ite, and that t$ supposed to help you make a r r, T L 1 hir 


m 
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those ternis 3 don’c chink che prübkm in very ehffereiH- I Im gmup -ilsn has -i task 
which consiste of sdecting an ítem out of an array, and the Tncaíts arr signah írom oth 
ers. 

Teí líber: But ssrft the outeome difíereiut? | 

Bavülasj Noc very 

Tluhüh: The same connectivities, the same cíTects? 

Davelas: lía general He linda in that situatmn that the three or fqui patterm that he 
nstíd catín* >1 be dpitTnguishcd un til noise js introducid, and then tfocy are lii^iiiguuh- 
able in i] ] l' ir resulta 

Rmt:n: 1 was woil dering, in chis lase experiment yon dcscribecL it' that hjd uiy nrb- 
tion ac di to che dass demonstra t ion aitríbuted to kayvunnd Peari He asked h¡s das in 
statistfes lo guess the Jength of 4 Ime drawn on the bLklmard, and di i nved chai Lhc 
average o! che guesses was alwjys doser to che »mea\ured* length of the line than jjiv 
one personé guess. 


Savaí;ll J don s chink chai Ivlh .any real relación ¿c ;i IL beca use it docs 1101 real] y sccm lo 
R L fer 10 psychdlogy. If the linc had been measurrd by jii 1 hm cu 1 tiene such lint human 
error could be constdered neglígible comparrd with instrumenta! error, che resuJc. 
would have been tbc samtr.Wí . 1 a re dirá I i t i g here with che phcncuncnon of statisctL j] sta- 
bility. che céndeney of averages to be glose ro their expected valúes 
Biglujv. : I shonld 3 ike les rnb i 11 a lew poines very bard thac oteas Lonahy scem lo havt 
been músed in tbis group, We are a gioup of very mixed baekgmurtds. as ewiybcdy 
krtows; asid I sli 011 Id hke to say that to me this experinieni whkh has been describo! 
seems partícula riy ciegan c and lias in tt a drascu lessort íbr di tifus, oufcsadr of che par- 
litiflar fbrin m which it appcars. The lessoit, 3 chink, is. that in approaching a very 
coitiplex ñeEd n whai nne docs is to take a very simple niodrl which k almosr ahvays 
pkked puré] y un a ti inenitive bosis, The intuición inay be good t»r bad, drpenditití 
U P™ that wbvdy can jiidgc, so fir as 3 know Then yon set the rundel up. 

0(1 '. lC rT J whilcj and $onietinicí you come to some concrete, -dcboiigh n-irn>^' and 
specrtií-, íacts. Now, these may eonsticute the ttiosc use ful part oí che cxpetúnent. 
raífiLT than what you originally mtended the cxperiiíient to siiggest Tbai is soiiu-EtiiL^ 
iiscnd i na diíTerrnt way, but che niost defmitt- .L ÍS d conste pare of ihe expenment 
may be ihc tact that it dnes or docs not show infonmtion on one specifft point. 

Now, one of che questím^ wbich was ditected to the speaker, I think, concerned che 
tnanner 111 which chis experunenc :> reEated to elle real xvoríd. Suppose diere arr jffect 
vjJues ¿nd rebnomh.ps to the symbols, and so on, I tliinlc c 3 iat ii ought to be undei- 
stmni elearly chat such questions ate rcaUy irrclevíint; that in rtiaknig thls mciSUKmcciL 
1 ^?V W¡ !“ 15 h P^^mably noi trynig to say, *This is a modd nf the 

,n^V 2 : -k W ' eT1 n0> ° dy L '! n nl;,kf antodcl ”fihe rvil ff you rry to mjkf i 

■ ■ 1 " IU ! tíl|ir,l,lls ‘ - lou W 1 ,ü lítfscribe whjt aÜ ot us repl whea we íl-í (hese t 
’V atAr 'T\ 1,rlpOSSíbk ‘ Bm lo ;ind b 'h 0 ]d. thts. for esíamplc. telh us ,h at hurrun 

aR? thaí) the moií ™^bh- bd campar 

S ^r t :n rl ,Mlbl ^ llgme TheV clnnot M 1 2-^0 to spwk.ui.der 

iTTJw ™ du »».TiiB » a concrete tact and, as iar as I conectad, .t 

enLrs!Msííoren C P i C ^ T a, 1 Sd ™' Ch " pe "F lc m thc r]lort sa- 

It is from tj iesc tlut peop'e^n^clSwÍlí 1 ' unc *wring facb of thi* ^ 
subsianthl ibd”r.T'r i i -\ . antr and casitr Sciences have ccmstructed fnrlv 

s^stíresií'ííT; r*?> ... «r*. «1 .. 

really sound part oí it Thef lx P^ 3 ^nt has shown sotne tac L\ and they are che 
y [>at t oí jt,The fa,t, irf th 3t pe(jpIe lll]dcr Ccmin cm:umsüIlccs ,p pircT1 dy 
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cama* do simple computariem.Tlic rireuimtaiiccs cnornionslY affect thcir abilky.This 
¡b, fiirthemiore, ¿ very gpod üiuüranon of dlc didcrence betwccn what one thinks of 
* i camputing mecfiaiHsm and whaí one thinks oías a ncurological procos rhat goes 
oü-Thc ilnnnbgical prnccsses are very wdl knuwn to be muqh more clrgant ín some 
respetes thsu 3 computing machine, Oti ihc other hind, they have these shortcomiíigs 
tifhrukduwti during diarrss. It is a very conerete and very definiré point. 

Ptns: I haw a sugestión which I think upen* up a 11 sorts of intemting passibilities. 
Sí> fin in [hese experimenta, yon ha ve imponed a cortunon purpuse on the group in 
¡:k sense duí the niembrrs uf rt are ail trying lo disco ver which ¡s the comninit Sym¬ 
bol on tfteir list, and then transrnit that Information to ah che Other metiibcrs, Nuw, 
sup|w you change ir in du\ uay- uffét a prizc to thc person who tirst diseovers the 
L'iTiíd: mswer ¡n ntnk or or-der Then you have all sorts of possibitÍEÍcs of coditians 
todning jgaitut givrn people, and so fmth.This situatiun has che great advaiitage tbat 
ám existe 2 nutíicmatioil mstrrmient íor anaiyzmg it. 

Jrdocsrít amlyrc it je alh 

May 3 glve j?i exampíc of suiuedimg in onr owu ventare dase tu tbe gime 
rhcDi} We set up what we thoughl w.is, and vvhat F ntíH think is„ an exampte uf the 
c¡ ivshíÍ dtid situación. ! bis is sel up for cavo people; m arder to ger die *bugs* aut uf 
che machine, we intend Lt tu be a gante bctwcctl twü groups. Two individuáis sit on 
nppcMnc sida ufa table,They are separated by a panel on wliieh diere is .1 big green 
li^hr, whi! h Has lies un certain oecasions which I sháU explaiu in a moinent, ín addi 
tii/híi, thrrc are iixteen small bufbs aeros\ the panel. Under eaeh bulb is ;l huttoíl which 
tan be pushrd Ají eleetrodc is átuched tü each individual s arni. The seLting the 
■^irie fbr both mibjects. At thv sr.irt of thc experintem, clie subjvec is roJd that one oí 
íbfie sixtecu buttoní. is thc correct une, and jí he piishes thc rorrect button he \sill 
dioi'k the oth-er person and a!su nip a relay su he him 1 an c he shockcd. At thc 
bciptíung of the experiment all thc lights atv on Every ih - s L set tmds. one ot die Hghh 
offl dienrforc, ir he w.utjt 3tme enougli. ln. L ssitl know which bniton the correet 
otic; but the other fellows chances an- getting better, too. íf eme subject presses the 
btitteín K thc big green light flashes, and thc other subjet t knows he has misserd. 
rail a series nf triáis under thc condition that eaeh man wnuEd bave cudy two 
,si > ot ^^ tan erthers with fotu ^Imts,- We ler eaeh pair play long ennugfi under onc 
í-unditioj] so rli^t diev rcaüy carne vert'. very cluse to domg whaf Aé m.ifliem.itn al 
pvü* JS thc best titile tu press the button.Thi* interntijig thing happons. how- 

¡f¿ey have four shots tu fire. thc firsr diur and vvc placed particular «mportmee 

™ [hiE °tic ívr our meiKuremcm - is tired at the seventh or the eiglith Iighr + thac is 
'^n there m sevcri OT € ,^ht lights rerrunnmg. If. huwevcr, you stirt dns ihc 

^íHí.nut with sixteen lights but with ten Üghts, thcy don t tire ai serve n nr u. 
b^dtboue^ üfcourse thc pmbabiÜties are the same when there anr seven 

^aghdigbtslrfii 

r;rr ' : í ve*¡, f wuLild say thc game theury r in relación to a sitnatiun oí rh. ? hiñe 1 
r, )ügh]y iíj infornution thcorv iti rílatian tü oíIkt t.tst, n-init >■ 

whctf -* boü, C4VS. thi- thcurv prov.d« müííimj or th,on-úcA opt-ma. ^rhout, o 
■ ptuviding l hh^- nKchjntsm tbr ¿m.iiviing i wheiv ptx'pl*- tlíJIÍ 11 l ' t%c _ 
ínj ' tíycmdo applv a rank onler for the people who arrivc ai the c<» u 

^ yo u h JVC a very .meresdng ™.nbinjdort or ««iiiet oí monv.m.n M 
Q "rm^tion, unte, orttMJiw, iníbmiation fruir) ihi.‘ othft peopk* )' ric^fisjry J 
nf ^ W üm »,u w . [ dnnfc rh;lI possiWy h, importar, whilc hiJJ a w 

^PíaiidvantigHofa ramm!tc d s ^u-,>i where the conimunicatión ^ hL fn«iyzt 
tntíufljt 


[W] 
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Havfias: k would be mteresring, as a matcer of tact T to sec np gioups in which, íí 
evcryone tn cite grottp gees che ^iuwct there k a ccitaiu payoS 7 m everyont, hm with 
provisión tor un individua! to get á privarte rcvvard cvcn sí the group Fallí. 

PlTTS: Ye*, matee thc individual find che eorrect amover hixmelffirst* which he mmi 
do 4 of courson by means of informadon frorn rhe othrr peopJe. 

R[fx:i[: I vvjnl to say just Oí le thing about this concept of modvalion. I don't thinJí 
we llave any busb for using the temí, bceause diere is im difícrend.icion made betwee» 
*motivation* which is incrcascd alcrttiess and »mocivarion« which is deterioraron o\ 
adequacy. We speak about «motivación* when we have a physicx] feeling, bur such 
[35] soma tic feeling* may represent any one oísevcral personal operitiofis.Tbere ts ai ! the 
presen i time tío consisten! operadoiul definidor] oftbe cerní ‘motiva non.* 

Bicitow: Can you tell üs what thc inervase oí'adetjuacy as? 

Rioch: Ef a person is faced wíth a difíkidt decisión, for exatnpk, dííferentiating 
dudes oí color wich tbe expectación of pisnishmenr. for cxitnpJe, dectrie shoek + in 
luse of error he tnay respond wídi lieing «jJerted- or he nuy respo rid with «anxiety" - 
kitrt Gokbtem\ caüstrophic reaetiun Flic physical seusation of tensión may be qiíin* 
similar. Onr concept* oí motiva cm-n ni re clouded becaüse they jre noc adequately tlií- 
lercíiti j ted frotn tfie comcious vensations oír feefings which jeeompany tJse jcl 
P si iíí: ] expea thac when ■■ rt experimenta] psychotogmt uses »motivadun,« he is in 
ttsscnee detlníng it by tEie experimental imngemínt 3 ir set* up to produce it in a given 
’^y- slí,L 'h as thc S1 í 1 bilí or ek'ctric shock. He means thc esternal siruatiim whii'h he 
lias ímposed. not thc individuáis reacción to it. 

Rkh ]j: But he doesn’t mesure it. That ts just thc potnt He docsnY use methods 
which are operatiomíy directed towaids investigadng dus problcni, 

13 tíi E: t.( >w. He tends to elLminaic the absteacriDu «HKitivition v by uuimng che end 
resuit, by measuring the end rcsült, 

kjns: Certainly. the experimental psychologisr in general *miply providc* wh;i[ he 
Jias rea^on to suppose is .i desiraWe prtMpcct or thc d ial ir? of ávoiding a ti undesirablc 
onc, and then ^Liiiply defines motiva non as a ^tate produccd in bis subjeeí by tUac . 
without cotuidering that it may vary considerably t depending upon bis ocha condi- 
t toxis. 


m 


Rlt ™ : Y«.having deHual iiis detirable .irtd und^irable hv wh.it lie thinkt jhoiit it. 
not by vvhit the rae thinks abone lc. 

UhíeUJW: Art “"' [ thcTe P lcnt V ot"esampk^s nt’Jearning as ,a rt-vLlt ofhuHíter? 

Bintuí: Oh, yes. 

U-jGri c Aren f diese perfectíy good continuous variable measurements in the sensc 
tnat ]ie y* - 

Bintin: No.no. 

Blgklow: To sornc extern? 

RtOCu: No. 

íJloo.aw: Ib j considerable extenir 
Rjoch: No. 

!¡EL ’f 1 '; S r Wem IS 41 rj[h " difficult L« tis takt‘ ™e of ,h, svstcrnanr 
T T V L ’ qU ”? ta í W Vartari ™ ¡ri '«ocivational st.tcv in animal leming or 

tr á l ? ^:rr: ^ i,! ,h ^ ^ ^ 

STÍSTCÍSS l ’ZT^ Ch T 35 the —M ifwmctnd drh,. 

sTiMsinií ot'a síruf W u, . w” U1 anti in the ráte of thf .mim.Ll 

® h l 1 **™*den loLind tíwt he coulct gct certam curves that would 
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k líbtcd to the presumid intensuy ofdmr; actuaHy, however, be was not discuuting 
¡jrsve but iieprivadí.in h whkh is something clse again. He uas discussing what he was 
tkwig tu che animal radie r than the efYect of what he was doiiig upon che anima], so 
dula number uf problema ame, 

For example, if yon deprive m animal of water, vvhai happem to its sensitivity to 
duvk. Eíhkptfndeiuly ofhow many í¡mes ii crosses the grid: 3 n other vvouJs.the prob 
Icol uf scufiory thrcshüld and scnsory thrcshakl changos urtder condidoiis ofdepri va¬ 
cunas derivad ur as m ancQbuy cffec'E oídle ce indician nf deprivation have never beeri 
uudietbwfaat has bccn assumrdJ is that once you havc deprivod the animal of sume- 
[hing, you have auComamj.il] y a direct relación between chis dcprivation and the 
unmint of motivadon which it itselíhas. It do es not folio w, fhereibrc, yon geí a quan- 
tucacive ithdoiuhip between two abstraccions chai yon ha ve drvdoped raitier than a 
quantatative- rehtiomhip bctween two prucesies that may be occurring for the animal. 
Rjoíh: As j matter of fací, what we need i* a deíimticui uf motivación in trni» of 
iflíonnation theory, hecause che whole concept of motivación is in terms of encrgy 
methanfcs. 


Uit'.Ruw. You mean, diere are no vviys to clin únate se condan- cfFeets tapón the ani¬ 
mal itjdí, of ain of che usual incentive*, when varicd quantiiativelyf 
McCulloch; That Ls the awkward thíng - 
lÚGfcUjfWr is that tnie T ^ir? 

Mí:Cl[iíie h: - ibat motivan ons to and from curn mit not to be added ot subtracted 
birtcntindy haywire in rehcioii- 

bií¡F ]«::-ia : L5-ue yon migbt ^uspect that, fot examplc. one mighc take the heighl a rae 
wil| ÍLiírip ovtr a fence onc ot two or tbur hours ifter tbod to get to a giwn target - 
McCunotit: min shree fooun, the rat is practically dcad.The rat must cae aftener 
ilian that. 


Utit tú ere jtv no ways ío eh mínate diese sectnidarv eíleets m expetimenL^- 
ÜtRcií; You gei peculiar reversalíip too + which apparendy indícate that what is Imppt n- 
^^thjta diticrem quaHtative process is beeumíng involved ¡ather iban that a mee 
^tiogcne^us cof^tímtum b belng expandid, For ex.inrpk . ifl one study oí my own otü 
íbe clfcct ot íiificreniial íood deprivation on tJi c prcíbleins oí behav r u>i in i iiimpJnzt ts. 
í^find tfcaLic yoti gec 4 greáler predictéd etfect for six-hour deprived [ graups tlwii 
yw do fot the twelvc-hour deprived gumps. I bis was a Innetioxl n-ol ot rhi time 
'^pdvitLon but of the tune ofday that it was possible to introduce sncls a peiioiL o 
'Viv.itkm a n d still havu the animáis work-Thc: cwdve-huiar period cernid he mtm- 
^ tdunh- ovemiglu, becausc the animáis svonld not work he ccrtain oi ki times. 
^■^d,nee with thcir own rbythms They had a lifc hisiory in whkh they hat no 
?eefl ^ dunng the ueeht,anyhow. I'hercfore, under díase condiciona yau j _ r |^ ^ 
1 Jhtiriüüijg re]ationship bctWfcn the periods of deprivition and úil eK^ls 
^ íiwvik upan ihc atúniaLs. K 

, l am sorry. bul all this seems to me irrelevaot to Bigelow s quotLün c 

^dkussiuTi is irreleva,ni m the paper-What you gentSemen are vay,^ «s ha p 
^^runents have been done, not that the experiments eati't be done propt r 
^^athnrticaifi. 

n? C f r L ' U rK;H: 1 c ^ lF1 ^ tíiey eaíít be done properly, nid l am ir<ún^ to s.\\ it . ^ 

PVUndcr absolutelv standardized ennditiom, yon can have oriíaiusnis P . 
Wfito Cand c to A. T he consequenee is that the mgfh ot motiva ^ ^ 
to hv thruo xttstxn jk nmltidiiueimonaJ má cannot be nu.a.sun.1. ■ . ■ 

I think that come tune w had hrtter A down wi* che proUem of me 
c ^. Wiiisc ¡E is ,1 rrcmendota^ly eomplicated onc. 


m 
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Gükarex I will agrec with Eh¿E< but th.it i\ httll noc tbe pomi Bigelow is imídjia - 
wliether yt.m carino t get graded T instad LiTYes and No jnswcrs. I tJiink these experi¬ 
menta are potcntially designad lo gjve gradrd answrrs, 

Becelow: h is uní .1 questiun oí wheriser they jre cjsily reparable bui oEbef whetber 
thry are separable — 

liiorjjj 1 he y are separable ¡m che basis of ihe frrime úf rchrence m which yon are 
lüokiíig ;it them. 

B te. f r ow; Tb i* i* my t|n «do ei — 

MlCl;li.och: Wül you botó it one second Thcir i* ,i quescíon ofShaíinons stiU m 
thc ritxír. 

Shannon; WeJI, rlie remark vvas abóut the Lheory-oTgjme* posubílity. Ii icttns eó llll* 
ihai .iM of the experirnents you did con Id be pnlcrpreted as gantes, The chic! Enráhk ps 
that thcy are not sero-suni two-person gimes, which e* the simple case. Most oí'thcan 
are nonzero sum T because eo-operative efibrt gain* for cverybody; .liso, they requnc 
more thín two persons.Thk type oí gruñe is uuit h more compliejted in the scflse dut 
diere can be severa! straiegp«, severa! systetn* of" imptilatiotu among thc vanons pU- 
us. I think that perhaps what yon m seeing emerge i« sottic oí'thcse experinirnts are 
t iL>se pattems r?f imputación^ parricuíarly an thc experimem wbfcre pcople wete trymg 
iti m.Lfí. h a g i ven strns, and vvhere one person would take on a ccrtam | role and 
.nmriier perscm a dJfTetem role. The various ways rhai tlu*c mies contó be assumed 
corte^pond ci> difieren t gpod stmegies for the gruñe. 

I also tJiink ihat the poorcr mults you obtained when rhey wcre gmo the jBunmt 
ot ea Mir ssl el atally an indicatíon oí ibc írracimi.dity of peoplc, het ause in j gune sito- 
.mojí ihe addjtíwnál Information ceminly could mu ¡mrt you tf ™ vmc peffrctJy 
r.itiijh.i. t ac iv. ¡i \ou < hooH 1 the bt“it stratígy, .idilitmiKil irjlornution can oidy tnakc 
“ bt . r tTO!n **“ P 1 *^ 4 íif view !lí ‘ «<feang enort, if you pky thc game b> thc ntotf 
r Ü !?uT m V<;,U had flV< - Von Neumanns .itti.ig ,n vour cubicl«, thc .,r^cr 
' houJd k ' beReT OT Jí as good with thc additional infomiat.on 

™ S ; Y " 1 ; ú \ the ' x *«* five W>n Neumanns playo,*, the gamc.Na 1 *ouM 
know what No, 2 would do? 7 ^ & 

Blpíiowi Not by ¿denrity. 

imkin i i!" E tJTK j f * lc * 3csE st ^fcgy for thas g.jiiie.ajid if that irivolved 

" 7 ' ? f tbe iíddl,,OMj Information, that could onJy hdp them. Ifit didnH. iKl-v 

Li tcJ compícldy ignore it. r 

™müíhrT H: t ThCre SavageS, 1 bcltcve. s„ll on gnma. Do vo,. 

wani tú oriitg it m now? 6 1 

cxpetiiEciit \vim h^J U , |V, im ,íHl,dtd to tbc l’ ( ™¡ljility uf doing a mn.idicd libelas 

nianns thcurv of M ,ch ames mw^íST’" *'T’ ” * rhcck Na " 

«> tar .i*. ] Pnvc |.i■ .„ i'T. ’ j L ud l> SE>e,lfc tlK ’ n l11 ^ títere. I wanted to sjy thaf 

ten íbEt- predictiotK ah,-' t undfr ' l::,nd ' Vwn Ncittiiann’s theory sinipJv doc<¡n't malte 

gimci. Thoogh , lo, nfn,ath«mtical m.nhm- 

satfon. secnis to , llc tü ma^TSdc^Jb^ maníl ■ neithcr in writin g H <* rm conVer " 
mav suevesr TIt- ■ + +' ■ ' r ^ !uc ™pincnl consequ ence% thís mrtErhirpers' 

Uiffercnt ™ that 5 --p— ««íSS 

^«Ch an experinicnceT os ILivcl* c'""" Cl ^ ueac ^ J h ^ 

2cro-sum ihcorv ] rhinL i, ,, ttsl tflL 1 ■ t»nset[ucnL-cs oi thc two-p«smi 

many-pcrJ^ni ^ *** ^ km>W ^ ^ fbr ¡n thc case of 

Havd.is did do as a Bajtic^Shi * dl,Mllld lk> !iJ;iLL 10 “V a Word ahout thc ¡expenmem 
m £hann0n hii 1 ■hinJt ai Icaat partly cortecdy, that 





COMMUNICATFON PATTERNJ IN PROflLE M-iOLVIHG GROgp? 


377 


cauld be considerad as an example of a non-zero-sum t^mc¡ but as such it w-ould not 
SI undci Vota Neumamis dctinition. becjuse diere are artificial constraints oh tile 
mriiniLiiM.adní] of players. Von Neurmnn ivould pnesunubly pneítr to consider ji J5 a 
unr-prrwn game, in nmch thc same way as he eonoders ordinary bridge as a two-per- 
wn pan?, ncitkcr player of which knuws thc wholc oí* hís. own mirld is sdiizo- 
fliTítiie, «> to iféak. | 

The rriBy intcresdiig aspee t ofthe vspenment. ihoiigh, is íes departía re fremi the Vúii 
N eumann concepí.Tliiis* ihe team is not permitted ro gei together befóte tile whoie 
r^enolcnr, aririL’d with fnreknowledg? about its tienen I narmne. In contrast, suppüse 
l« ot uí, havjiyg heaid Bavrla&'s lecture, were to go up lo the Massachuseíts Instituto 
ijflkhcwíügy oo the train to particípale in üm exper imetitfWc would sit m the parlor 
rarmddísaisf how we slumld work, what codes and sborthancb wc should use,. má m 
gtnenl mate jpecnacnts as to how 10 behave m tile fice ofthe various contingentes 
wbeh niight arist Wc might ihen go np their and beat the panes olT Bavelas. But the 
cxpcriment as it is actual I y done < areñiSly preiiudes a El such prearrangemetus. 

tkreriirr, imeresting and invigoratlng though Vori Neunianns theory is in matiy 
• ouc-eit seems bcre to tuve beeri dragged across our path in two difiere nt direciimis 
ü a trd herfing. 

Bigeiuw: Ir time urgenty were fliminálcd, though. ivouldn'r Hits he possible? ti tliey 
illcttcd Al thc time they watited to devise ¿i strategy, then this í onmiunicátion 
^rJi pfe&s ofpaper wüüld do thai. 

Them \ou might eiy that tarly p¡ms ofthe garué should not be considerad as .1 
they should he considerad i 11 the liglit oí rhe preamngements ¡nade í^js the 
^■pntheticti Lnp up lo M |,T, 

BiceiüW: Thcie, I agrec with you. 

^v.Aur; WKeri? there ts a long breakmg-in períod, thu partieipants could begin pby- 
m Z [ kc Von Ncurnann g.ime, which, as I ha ve s.ud, ougiu to be consi déted as a one- 
P^tHi one. but, of course L ^ one-pcrson Vrin Ncuinimn game is mber diíll 

rhat n exactly the reason why I syggested introdnerng rilé eonflict ot tnoti^ 1- 
^u^hcLausejti eíTect, it dow become a real gante on the .issumption rhai even^ot v 
knpwfi the srnjciuir, w hieh yon could easily make. but has a mt>iive diflcrem hom thi 
óchete. 


But thjfs a prior game. 

]H, rh I kaiow; it'ü lerrtbk. In the first place, yon can say that rhe theory ói ganos naí- 
Wr^mnot malte any empiríad piedietions as tu what any group oí peopht playuig •> 
^ m ' c jl tiuilly do Besng inatiicmatical theory, yuu can 1 h ive any t’n 1 j'i 1 L 1 '■ l |^ 
L . L;, na-v dinrctly: bul it dües pmvide certain extreme possibilities whith yon^an o.. 

can inquire whether the actual behavíor ot the group show s .1 tendeney to 
^xisimc thw?, and, so to speafe. pmvide yon wiíll trktence pomts and a modc o 
tirta-itii 5 Eparüeiilar w-m of situations. 

1 lnarií; j Wjfl[ CQ :| eumment that Bigelow nuide. I le >t ilCL 

^ ln<) « impoBanc cnmcqoencc oftlti, rescan li w;,s ihr dcmonMHtwín chat an<« 
&P ^ «naiti coodídoni cak» | bted kw «cll d«n the most pt.nnt.ve calcuW- 
^ niat-hine, It WHirik-ü me m dw time jitd is >till worryiuíí me, and I Jln 

™ xvith Chat ftatctnem.The temó* * *? » lc ' w > hy ,- lt ” «¡n E 

^ tmÍJHefpnctation is th¿t wlieu ont- suits wiih a radoml scth-s ot se u ‘_P ‘ ^ 

; urid, ^s,Kh tl.c paptT-sofvinií <,ñluv rn.ldeUkCM tmds rh,t *'*>**■' / 
ír >'*•■«« «v ** »h,„ rtu- pr.*km » M, -“" 7 ,!! 

n 1 ^onderWhethcr ir isn’f a mairer ot the people domg lt 
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pfvssiblcr with the iníbrmjtion avaifablc Jt any time? Wíuild you ¿cccpt the irondusiofl 
tíiat Bigdow drew, tbar huitun beings .iré worsé than che cikuhtifig machine ? 
Bavelaí; ín ihese draiomaitces I would, bccause in the experimetit where vou hare 
[lie individuas in a circlc, it can be demónstrate*] that ibe probkni l :tn he done m ju$[ 
three erart&mjssicms; bul wc\e never liad a gmup Jo ¡t c\cn under sprd& rrqucífs lo 
atcempi ir. 

Savagi:: But sis machines can't do ít m chrví rrartsmission movements: one machine 
coidd. J[ dorsiH secm ro me che individuáis here are guiJry oí' r 11alcubtj on_ Tbcy m 
gnilts? oí inte rnarion.il warfare or sumething like that; that is, thvy are guilty o( not get- 
ring rogether into the best combines and subceams. 


Rosenbujetjí: Givcn rhe same imtnjcrions that yon gave your ti ve people, l susped; 
five machines would not do ir any better. 

UitíEtow: I certajnly do nol. I mean, if ydu give them more Information iban they 
need, rhe machines will ccnainly not do worsc as a resuk; but the pcoplc did- 
Koskn blul'tf t: J mean, give thcm the same Information. 

Bioelow; This is a case whene execísive infotmation would produce □ negatíve itsrJt- 
Rxkbnbluetm: Excessive Information of che wroug sort. 

Ma-lKak Er seems to me chac chis is a two-lcvcl prablem F and thar is why are ¿igu- 
ing. There is, firsc, the probkm oí formulation. You scc, these pcoplc are locked in. 
and the problem jh formula ttíd only ín vague terms, and they\'e gol to be abíe te 
develop theiíisclvcs a model of their sitmtion in terrm of which they may dkaw 
their deduttions. Sccond, there is che quesdon of drawmg the deducción, If you put a 
nian in che situación in which rhe probíeni is so formulated chai the question tt assini- 
p e as. hat is 2 and — if that is simple — then he wi|] makc his dcductions is tdi- 
abíy as rhe coinpudng machine, But the flrst peofefem liere is essentially one of 
abstractang a sttucture fmm a pattern of e^perteni e L rsn’t st: and xny duld is berrer 
equipped ríiati .1 norma] Computer fot that job. h u possible that a mkztít machine 
™“ ni ? de to do bfi *er J human being at bolh ttsks, but ir must meer a tT.te- 
rmn oí performance different from that of | deductiva ahility It'thc mcchanbiti oper- 
atrng htrre is sume kmd of mndotn scarch pmeess in che tnind or the niechanism of dw 
individu.Jü concerned, then we should make cbóiparisons not with the ideal hg\cá 
mechanism to deduce logical sequences r but rather wirh rhe idea] random merhaniun 
to induce srnicture. 


Ebi.F 1 m. VXtlI, ir ccrtainly starts ofí with a tandean rnpni in rhe sense that you never 
now ro moni V-Hi atv gomg to r.ilk But beyond that, rhe question would ht* 
whetncr diese ptopk-, „ n the basis of Information tliii the> huiw .ir jn v niven that. 
mjke cholees vvhuh Jte | css than opomm». Eaeh individual m, v <>r m,v not maJte 

lS ir«rn^! << 'rf W,t ! thl * inh,r,T J , - rti ° n hti Mow. I would jtuess th.it the evidente 
infomi .H m -ll . 1if nL '' 1 L '’ jtI ^ 30 individual cocnpudtlg machine, pten any 
li t ¡ ' -rtii í' ln ' 1 ' '' IJrt X L il11 raíiLtt1111 s «rch and then ulerease the informi- 

inference fi™n th°" w ”. L ^ not exactly the same in each case - would mate 

ZT t U ™, ' ' ,re hr,1U,rt ‘ rtliab!l ' th ™ ^ -fhmmn bemgs. 

selvas w jfL “L ' _ t!l ! 1 Jll pf>n,m<- c of Shannons poim is that we should ask our- 

attettiptinu; to ni.ik ; ■' "« fo. 1E lS íiir EQ t - olil pare .1 human pcrlónticr. Jn 

to tire on the Hfth or t } 1 ' 0 "T'r^V reiU * tS ' wbere t ^ le whjeec has to decide whether 
w hcS“™ JSLseventh üght, our analys.s wüi be quite diffemnt accoidmp to 

uisrn adjpted to tlu- k^ 1 L ‘ '.' mk r . Ul K ‘ ^«igí’ed as a iogicaJ caJeulatoror as a m.ceka- 
a lumvXtl i , ” V I[,l,1 '7 rha ‘ a heing.lt weaskwhctkr 

.inswtT svill d¿end',oTí *¿“." ,aLhl * e - (,r w hcther at, actiort rs .unreasonabk,- the 
dipend on w h.eh data and assumptiom we want our ideal méchame to 
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jse. P^ycbokigiCiDy r i[ ¿ppe¿r* tbai the subject trusts, the ¿rray óf tights as ;t unifbrm 
«íüMy and picta somclhmg m:\sr the muidle as a typical puint in ¡i. He i$ pnrsumably 
lumgji randotii mechantsm whose chieTlaw is, »Tháu shali show no bías.* 

Btesunr: Surc]y, but chai is the point, [3i¿r hrre is a strilgíng exainp]e whcrr ihc 
human bcirtg is ñor bchjving likc a compuring mechanism. 

VKK iV: I iTrn vorry; but I chink it i 1 * a case in which che human beiug h beh¿vmg, 
ccrttinK' not Ukc a normal cnmputing mechatmni. buz íikc .1 nmdum-M\;itt-h-eompüt- 
ing: Jü-tefácip if yüu likc. 

BiCEtnw: Fine, huí ihen it is not a ctimpudng mechan imi m the urdinary se use, 

Maí;Kav: Not kke the convencional typc of computen no; but nat iiecessaxiiy inte 
rtor (pr japerior) to it. h has to be ready íbr a wide rail ge of quite difíetetlt lasks. 

Pilis: The computuig machine cao certainJy be designed to cairy ouí procedes oí 
tándem scanrh m j w¿y which mimmizes the immber oí cxpccted stepb 10 acquine tbc 
d^rtd información, and certainly sutil a | compudng machine would do beiter than [ 42 ] 
jp>up of human bring», It could not do any worsc. 

MacIay: Yes, The queibon i>í p first T wbether„ m the prese tu p roblen i. diere is any- 
thing paradoxieal, and, secón d, whether we are juítified in comjwing the períbt- 
majH’i: of the human operator m chis siman on wich that oí'an optimum computing 
nuchine. which niight noi have neady as gyod an alt-dround peiformancf, 

CiEüAau: Wcate ¿II ulking about simple compnting machines, not rather complicated 

GftCS. 


F’HFViuMT-SHiTHr It is evident how intrigued we are vvith the prablem chat comes tlp 
Jpin and ¿pin: wheihrr the computing machine would do better or svorsc than tbc 
kiutun hcing. | think that the degree to which that intrigues us is ene of tbc most 
mtenstang thing?. 

ih,|| osírd | S > he üiir titJr silhject. We used to be a seminar or meeting on rlif 
■■uhjpcct oí coinputiHg machines and we natura] ly do revert to the tbe me ot slie arndogy 
berreen compadng machines and human and social behavior + because at orle time, at 
d| r. Htc, [[ ^as une ofotir tnost important th«es. that we migbt tind something rruít- 
61 m chat aualogy - mn that the machines would be tibe pc-oplc, because chcy wcre 
^ by people - after ¿II, wc don t expcct a neón lamp to be like a person hecau.se u 
u ^ by a person rather, wc liad at that time so me hopo, or sniiw oí us liad nomc 
bope.and k wa^ widely adverti^d, that computing machines wonld be likc P»P^ 
-uuscthey did so many human tilmas. It seemed to US wofth wltilc to txan.njL 
^Qgjei, cspcciaBy n> drscowr, ifever wc could. bmitatioiK to the analojxy- 
Jijvif hid, thrtíughout the tjeistener ítt ihc grouji. the importan! pruh em 
'"BiHhcrc is itrnhin^ that peopk- do, thjt t an be preciséis staWLi. rh.it mav not tic 
dí ;'if k j machine. Wc hjve alvi.iv^ kiiown th.it that hopc was m sume sensc diuiK n- 
Sscfjusc thefi' is dic tamous theurrrn of luririjj, wliich wc nsed tt' tíjr ■' _ _ * _ 

nicerin^, to the efR-ct ¡t you eould only EelJ precise l> " .it \on . 

" " ld nulte i machine that would Jo it- And yet wc have contlnucd tu i“ps 111 ^ 

‘tbcorém, which in a wnsc should end al] mir hopes that wc T™g¡ 1L 1 y ü ' L _ 
^trfbehavior which do« not deserve to be called mcíhanical-This h» < not p 
' U fl d ^ lín stmuluncously hoping the opposiie, so we have rt P 1 ' ltL * su ^_ 

L hanial maligues to ilie various a^peets of human hchavior. tit it o , j 

^rstious ateidenr that wc revert tu a theme which. as I say. used to be incorpórate 
j* ! lc very titlc of our gtoup. , t , 

J 001, !l “ intrrcsdng to note the histórica! í onceptv oí rhw. IHaniis bai ^ 
7 r -'Why the Dclay in Civ.lization, mahmg the pmn, that the . 

JI V a nmgmfied part of the human being. and that the buüdmg 
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nmc ha ne ís copying the human bdng o ver a ftirrtíw range oí' the ixuitun capantks hn 
miilttplyüig the human capacitics in that particular lurnm tange, He describid che 
tremen dous resístante to making machinen previous tú the tune ot the Remisáru’e. 
Thk aaixjety }\ represented in ¿El soris nf way hoth m temí* ofthe danger of copyinp 
tht. j human body and in terrns of the danger of disseeting or esperirnenting widi the 
hum.in büdy. The Koran, fnr exampk\ ibrhids tile cupying of the human body and i 
goud Moharninedan fus no portraits. 

En another very intcmting scienrifie re% r oludon P wbieb oeeurred .ir the esuf of the 
nineteench eentury we have the eurioirs situadon of ihe machine conting bctwrcn the 
observer and che phenomennn.Thc manometer totnes bcrween tlie phynobght and 
the blood prestía ce, and the camera comes betwen the astraciomtr and the star: -alüíig 
with that, we get ? greai de;if of ¿nxiety about che machine. The exact vefhilized tefin 
chai it takes is difegnt ííom that whlth i t mok i ti the Renais&ance. huí the gen-eral - 
problem i% snlr diere. Howevcr, I thmk it would be a horrible comment tipon the peo- 
pie who biiiid compuring machines if they couJdnt buikt onc which, ovtr a naripw 
range. wast better thati the human being over the same limitrd range. 

] j li is: That is pcrfectly truc in principie, I thmk we have rnade á ivrurtg cmilpanson. 
realty one wh.eh is unfair io the human bring We have compared the human beingto 
a in.ichiñe which in designed to perfomt a particular purpose, and n.mir.üh (he 
machine wilE pcrforni that purposc as wel! as ir is possi ble in principie co dio stxW? 
redly sbould rnake an analogy bctween a machine designed to parfbrm a partiaibf 
putpüsc and One designed for a purpose differem Jremi the eme wr are comitkring. 

Iht me:h. Vi ni Lüuld rephr.LHc thal and say that the machine mjghi do better in am 
individua situación, but an organism of the complerniy ofertan might scill answer mé 
rt íitivt jí cquaey to a ] nm.fi widet tange of situaijotis than jny prcsently coiistructcd 
nt.ii" mu. I t ink fkiveJas5 concern was not so much that^hut the questiou whetber we 
^ lls ! tht ^ c P^rtísnilar modcls, at this point t js a meas un of ratitmaliry. or as a nica- 
mrc oi optimuEtj performance -igainsc which wc cjie measure che aeiu.il pertbriiMins 
41 ( e gmup. Or. it ü se group te mis cowards nptimum performance, how can we usl- 
(Jiese mechanmns and mathentuical theories m predn ting how .1 group will act uiiíIlt 
L ertam sanplitied condiciona? I think that is .1 somewhat difíetent approaeh. 

.n.KAKn. Along rliL s.ime fines, ¿t wcim tn me that + aifhougli I m.t\ tioí rv< ^niiiitt' j 
gcwDd dej| ot L'nconsuui,. anxifty to whether wo arr or are nut ¡x-ttrr chan fflir 
“™ h '" e ' ( " lk ' ‘ "' ay k ‘ jd a P^cupation with it). the 000x1011% baíi. for preoe- 
" ™í ‘ tü 1 M ™ £ '"‘ B« i.«&l *■!«« trun, audyilfi tk 

™ 4 Wí - " to híW or onr M dal gmups worít; atul - 

Er.uni.ii' l'XilLtly 

ftspítts is it?" 1 " " JIOt J n,,1ttef OÍ sayirl K- 14 ,* OT, »It ¡ 4 n’t,* hut of sayíng, «ir whai 

rnont lint*? limitad <Ul t Il ^ iin ' Lr ü ' !ít '* ow ‘lie |xnnt about the e>:prn- 

mi a Jw<¡ í Ut L eÍVes m ' ome duf -‘ s reidor the 

Whei, Bavdas ttrodtiVi ° ' we 11 VL ' r '" iilustrstian of tx>:h use-s tieir. 

,*V ,rÑ í^ , fm T- Kl,b “ P"¡'« ti» m* hr 

. r ™ «* y»»™ *, up in V 

nndonuze *™ ,o thst ,h. T re ,„. Jnt p„ w ,, a J m ^ Dr 


expcrinicntv to >tudy thíse Jeep psy - 


£■ , - 1 ■» ? Mil. ÍT\ 

Savage, \v ;,4 hne.tlut ymt should have diffcrenr 

^ ^ MTtt ’ * w,,ú MKS 

SAACB 1 d,J - ,lld ! was liiisiucerpreted. 
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Mead; Tbt w che point whkh I think h dangefous. Wc have to distmguish hete 
bemecn.thc fací that you can do experimenta, yon can simphly them, yon can make 
nuce dght experimenta and you can use Information abone the unconscioiis m be- sure 
that tow have rmcJorruzed thc nght clemente; huí ¡f you carry that over mío re.il lifc b 
wiih a seatement that a thing like m jstensk ii ofvcry little importa nee* and then niake 
íg «tímate about thc amount of error that you will ^ei m proofícadcn in a year ín the 
■■vcíild today with the jmoum of ptiuEÍng tfi.it thc re is, you would make an cnormmis; 
cnor.We keep varílhting bctAvten thc two. 

Biceiüw: The d.mger point o where you m.ikc use of such a spccitie conclusión fnom 
jji experipnent. 

Mead: Um that is onc of thc dfficiilties that comes between thc groups, that when 
pcí-plL- LrunxIucL* *real life* tlley are only introducmg "rea] liíe* co make thc expera 
meiii tightet: sjy; yon had better randomizc this» or you had better tuke this into 
accouni. httf dtan’t generalize (nnn tile experiment ni such a w.iy as to say. »WHcj i ^res 
ibout m mrrisk?* 

SwAtt: Lct me deferid naysclf about thc asterisk, ifl muy; I said wh.it you v.iul I did, 
md you criticized it rightly. Wh,u í vliould Likc to have said is ihisiWho will pretend 
tlui thí ms. ivinholh whkh happcn to enter auto this experirnem are thc best six to 
jk'dy x%'ith respert to their psychoki^icil impon? The si\ are accidental and, in that 
une cates .ibout them* althnugh, of cutirse, one or more ot them tuight turrt 
«JUohc important in sotne pcychologica] coutcxt. 
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At i sorts ot donbts have wayLnd ihc preparación oítbcsc remarte duubts Mk ;uid 
great As. jn eiample of ihe srrt;d]est-&tale doubt, there was che queer iLraificalkjn ln 
r íie advancc nota ce fot tím rnreting, I[f you remember. wr were originally gomg to 
'C«dy language in bees, vertebrales, and men „ which set me to fcrüng my hackbcmc 
but [ knovv enough übísur thás group .md its kisto ry and its inteiests roí to be ¡rao 
miich distressed by that. í knew theit- wouíd be no speciat creation of Adam turki rn; in 
the backg round nf rhis picture. 

A larger doubt h ot coime, is the ¿pp.dkng scopc of my as&ignment - iQiiitminit> 
tion Berween Mcn. and the Mearüng of Langisage.-i Obviously. I enuld ordv sketch 
some ispecis, and [ irted to piek our asprets which might engage wíth, ur rit sjt¡eo % the 
special mterests ot the varied groups herc presem I sbouid likc to stress tor j lecond 
ihe varicfty that must be prese tic. You can fiil ir m better thm I can. 

Ii hits bcen sol i ie comfbn m me in listcniug to ihk mnrnirigs discussion to see Jiov.v 
m.iny ot the topicí that í hsd taken up hüve actualíy cn^ged disaissitm rh i■?- morniFi^ 
¿Ire.idy, Tran; time to time, I wi]| poitic rhem oui r ir f can retneniher to do so; bur }t)u 
%von r, so me of yon, have iny diffictrlty at aJt in secing preoccitpations which liase 
;i] re;idy showed thrir heads chis moming. One of thern. of eoitrsc. is the thang I just 
referred to - the hcterogencity of imcilcetual inierests in a group likc this.The pmh 
lem tu whether this is otie group ot whether it is a mtmber of gioups, and ifsu^how 
son svíuiJd sepárate thcm into gfoups within the gmup, I can indi cate somc oí chcm. 
tor 1 rhink it w¡D hetp ihe slrategy of vvbai 3 .mi gnmg co say. 

^ ta ^ pre-eminently the learned activjty of man, and leaUÚRg i^^^ 
to be the niajor poini of procedure of evolution in a eonjcctural world pmeess. 1 arti 
strurk, acconlingjy, by the vigoraus efforts which larlguage-theory speciaiúts - and 
ictl J vid better go into inverted con mías - or plingnfstic st ientíst^ (aü they are proutt 
to cali tbemselv«, wich ,, grear deal nf punch bchind the word ^nenhsu as opposcd m 
v\ l t as csí-tiption) ha ve rrude to achaevc soiaiething likc autarchvv or indepen- 
i i ] '"'" -l^ *l' ^ U ^ ¡nU coniratcm.ty, ií wc crUy gsw ir such a pleasiinr lunif 

ur J *-'_. H - cri Al] actempt at isobttOñism among hnguisric sciendsta - n koeps renir 
rLng m diftereiK ¡ mudes - and atnong tlirorists of the study of bdwvtur. Thm* is i 

en a \\ ir u rawál ftotn, otber stuiiií^ that íimounts at rimes m a brcikjng 

OlE nt diphHiiatie rehtiunj. 


| K, : W ' 1 J iJcc philosopfiy to be the over-all n;une nowatky, ofdie diplomatic ^cmv 
ta ¿í SrU ‘ U ‘ S m some tou d, w,th oh, another. 1 ih«k th.s wmpt 

r ", 1<I ' Ll 11 e .' ” n 111 P lTt oí t,cv,r * l ‘icncw - and Imguiities and bebüviflf arf 

"*r&i nk l,f ln [!l " COnnc ^on - i, dañero.,, for ihetn and tor 
tk ' ‘ ]í w " rid ™1M«L kSetns a strar.e S or« of 

observer of the^‘ th ' * n 'j r " r,A J. ,or Jutarcll V,.o*' wolatíonúm, docsn'c it? And to the 
behavior ilikc itrju- t ^ le lingüistic scienásts, and rlie students ot 

m " " m,n n*W««HS« and di^mú 

" ,1 “ r h ^ iü " 
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luyeme ebe’s, As ¡ proceed,! dtup dic suggesticm that among ncvv sdenccs thac may 
fínese tbeic might be a thcory of amJogíes, systematkahy developed. Thcre k thk 
Gjrraí arüdogy herween the statc, the política! wori^ and man as the epitome of che 
polidcaJ univerce - the kmd oíthing done by Plato, which l suppose has be{t]n ihc 
most fcrtÜe analagy ün. the Western ttarfitiun, As aJways with sitch atnilogies, it warks 
both ways.Theft k ciaffic m both diroctions. The políciail concepta devclopcd on the 
oíw sitie shapíd heliets abolir personalify strueture on the ather, and tht'&c in tum are 
reflcctíd. !l it bardly posible to discos* onc ser apare from che other. 

The onjy other analogy that sirikes me as having an equal pasi T an equal present. and 
perhaps an equa] futuíe is tbc anaJogy with which you as a grmip ha ve been especia üy 
císiieemed and ahout which we talked chis morning — che AEiaJogy betwcen an organ- 
L'jn and a machina, í Iije l again h is une ui tlíese prodigkms anatogies. which shonld be 
Uújicr special study in rclatimi to oihcr analógica which may be used fijr similar pur- 

pDS*. 

íb tome bsck to my doubt*: a penefraring doubt, truly a hosom doubt. concern* 
üic íoit d (langnage with which une may profrcably rry to caJk nbínuc Luiguagc. I think 
fk mest diocking understatcmcnt that I ha ve ever met in my readmg carne to my 
iüeriñoci quite rccendy. Ie appears m C. L.Stevenson* engaging bot somewh it tangJed 
htoki Eikís úttd Latiguagr (1). Tbere lie says, »Language ahout language musí sbaie 
kiíiic of tbe compleiódes nf al] language.» I Jo ihitik that is a pri/e winner oí au 
undcntiEcnwnt. Of couni\ it sharesi bul not st> much share che ni as ie niust shoulder 
thirm. and thcmlder cbem at iheir | worat» shotúder >d] oí thent. It has to repncscíit -ill 
tile tendons m¿ tn>ables of Lattgdáge, .md diese iri tutu represem ¿11 che tnmbíes and 
ctoiHHiL of the most compie>i tnodes oflife, 

I hivc used the wtmJ nrpresent* hete, ¿nd begged witb it, inevitábly and typically. 
typr-Lülly jnd incvitably. tnost of ihe questioíts that aílyhody could raisc about wliat 
linpijjgc ií índ hou- it Works. L>oes it work througli represéiltation? WhaC irt che worid 
n ^ptcseiKation: Perhapü if we considtTed llióse uses closely enough and vvitli -jei 
ofenough resolving power, we should sce t h a r they had co be diíFerent h íii 
^c.LTjiiíg amkeven inore imporCjnt in type of mcaniilg- 
Wy p«nt fcs simpty this: The very mstmmenLs we use, it we try to say somet img 
w Wi is noE trivial about any aspect of language. eiuhody in themsdves the problems 
tupe to use chein tü explore.-The doubt comes up. therefbre - and ¡t " :l W /V 
Umiiijr doubt, ifwc may linger with tt for a secónd - as to how lar we can hope co be 
"'i'dcREiíod or even to undersland tiurselves wfien we use *uch woids [as we al imc\i 
Jü.;lII the úme); and in the tuodiiy uf thh doubt. che literatune of che subject, L 
■kinJi ,íliu nke un j cjucer appcatince- li I may Ljiiote om 1 ^entente onl\ honi 
l]llw I tried Cu wrtic on ilvis topíc> m che Ptuíosophk tftTtnr oí Marcb,J^MH _ L 3 inl " 
J ^¿| 50 ,l fealize I had this to *a\ »It b odd indecd how rhc arcificiahties oí diese 
^nt ritualst - the rituak of phjlosophic and línguistic discusiion - tare maintaniett, 
í|íKV '^riter after writer svtll by on at his oppnncm witb wotds like >know jjk tru^ 
■ ir| d 'i.iy- jtad i(x'h jnd irnfati' md >b(.'tK'vtí< and 'UndcrSEand, < thonft ' 

? n »* or Pen mdd ha anything. .md as thouph hnding ont how ihosc woidi may m 
not iiter Jl ind underneath al! (he h.rever neglected. though ostenta 

“®|®^paíadÉd,aim of the nríjeession.* ,j c 

. ^ n^,hi s Sitl[at ¡, )n vv(lu h | h3VL . tned to higjilight víiih (h« pi«u^ ■ 

I' ’ Klt ' n f ‘‘“urse. peeuliar to the sttidy of language. as wr .di re.dize wn u 1 
"•''• d}cr ^m.and thnve through, this; th-H the properties oí the instruitien s í 
^employed ertn ,rm,, contribute to. belnng with. and confine ,be sco,>e 
“^etigatkiin. 
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That* again* i> 4 topie that J arti happy to nnticc 4 msc this tnnming, fleetingty. í m 
gurng to put j great dt.iJ ofstms opon thirh.Tbe pmpemes ofany jpp.irjñi* used-and 
rht L apparatus wil] indudc prccminently che Unguagr uf cüs£imía«t and wbstever ctac 
yxm hke to put behind the intcrpretatkm ofthc kinguagc - cnter into rb<r mvesuganan. 
and not Only ínter i uro ir bul belong csscntially res ii and contribute to it and torra and 
shapc li, and, 1 nuspect, confine it. 

A way to put -l littlc familiar backing behind this. and to ^how the general relevaría 1 
[*¡ 9 ] oí tfiis suategie probJem of hovv we are to raik about | language. vviíl he to quücd te 
you ftom 0|>penbeímer + s popular survey of Science íor riíiv y car* in the .S- j>jj jjjSl 
j íajj h in ir^ jubilec number nt Scptember. F E ^5li. Here Oppenheiincr talkinp abotw 
Bohrs Principie oí Complementar! ty; 

pThe ba&ic findiug was rlm in the atomía world it i\ ñor posáble to desen tw chd 
aromk system utider investigad un ... Juf in abstraction trnm the appaiatus used forth* 
investiga tío»; | {\\ by a single, imique objecfive modcl» ( 3 ). 

J hawe intruded upim Oppenheimcrs senrertcc with a and h OppcníiciiiXT da es iwt 
sepárate thosc two tbings; fbr bis purposes he do es not need to. Uut títere js .i Principie 
oí Complementar i ty which ¿pplics to the limitado™ oí't he modd, and anodwr prin- 
L ip e Chat ie would be we !3 to hive 4 ñame fbr, í haven’t rhmigbt of the right ñame. tí 
asig ir Ix the *1 rincíple of Instnuncntality*: yon caminí ilacribc any sysreni Linda 
jnvt stigatioTi in abstrae ti 011 Irx^ni the instruEiienr used ibr the investí gañón. Opprrihr* 
iniCT goe* on to a familiar pointj 

^Culier, a variety of modela, each correspondíng to ,1 posible experimenta] 
ímngemcnt ¿r\d a 11 required fbr 1 complete descripción of possible physical experi- 
encc, stand tn q complemetiLiry relación to One another, in that the anual rcalmmon 
° Í>IU tnoLÍc] cxcliid.cs tfic realización of orhers. vet each is a neccssarv r partofihc 
coniplecr descnption of experience in the atomu world.- Wcü. iU that ¿s in cernís of 
tic ¿tome worlíl so Oppenheimer very propeHy goes ou to say: h is ñor ver Aalty 
L i 1 ' 11 C j' l1k . k uaJIy or hmv flequently we shaJ] mece instantes lil orher fiekb, 

ubove al] m ibe stndy of biológica^ psyehofogici], and cultural problema (3). 

Vh.a ¡ am goang to do essentially h to point out soma places in the fidd oí' dic 
owr-4ll tetegy of l.ngiiistics where you will find principies of comp]emc.itarirv .md 

^ " M + V mtnidiníí 1 J3n much ar your merey, but ir is amriMl, m 

- t i- i d n 1 1 n oe cvvo on c]ie sequencc oí ficlds in which nfeognition of sonn 

sudi pnaople as the Principie of Instrumeittabty «™]J 3rlw 

luimíri WOUld r m Im f CX|X ’ Ct E ” ñnd ]r «opiized? f conjectuic - and I T c:.k ven 
í n maÜ ¡ C,11Jt ¡ cs ^ becn cite earliest andy forced to ask it*lf 
Thts mw mi ri VítlW P omt ' anJ infíuence oíits synibol^m an in scope. 

nu\ be to ■ .V" lt r L " ltl,:iírLli:L f ' K ' P^perdes ofthe iustniinenLs, tlie eási« ic 

the famíhaT -n, m ^? L 31t ^ Mt tr P ICst ‘ nC1 ^ and ñor overlouk tbeiu. Jí'mt, we itiighc gci 

™ á ,hrir COflcspnild,ng raathc " 
° f ■ inthr ° P :^ ™ “«* Vou rtuv like to cha^ .han 
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very ni‘jf rln- ' . i . " ' . . C lLn whati'Vür vou put .¡bove poetics. gettúií 

^ h,th 1 atíl eoing .U bu dideck Tlu, «o.iW be 
inore.it inij>ht be hdd lint VtiljL ' ÍOr tEle ^ Htor > ^ uiiivciw. Further- 

tbe niind we bnng j„ lls ; , pl ,,' "f U ' r y ” 1 ' m this ofíromplcxity, the more of 
whjt-li weVe got ío tuit m initrHillC[lt 4 >f the iikjuirv. Here wc hivt awonl 

i-.ee, . ™ aoL t “rj„r. ,1 "' ,l y "" r“ h “ r *« .. . 1 hopc 

„ o «TV ¡oó.K, of «oí” k "“. 1 ol 1 Jm 

nLS ort ü! expenment. I im gomg to Miggesi tltat 
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we lave file pn>blcni ofwhat \ve núght titean by it, and s.jy rhat che mote cumplex che 
■rtíiftle investigación is, and che more complcx the subject matter (if you can Sepárate 
tbe mbject maner fiom rbe modcs oí inqtiiry), thc more necessary it is co bring in 
moTT oí che m intL 

I am Juggfiúng that che- iiuithrniatician* as a iiLichéúiaticiam uses eme hranch only It 
líuy he a pTTLKÜgichis bnnich of human *ccivity h büt, in comparjson, che anthiopologist 
haítomcaJ mjiiY more ddes. As Íut thc student ofpoenes - I venture to rely on Col- 
fridge here - he is the cmly student vvho has íl> bring in tbe vvhole of thc mind, with 
if excepción oí che diaEeL ciclan, who manages to bring in a lítele more. 

Y™ uill rcmember chut Colcridge* at the end ai che rburteemh chapter oí 
JjjiTizrii?. said P nThe poet deseribed m ideal perfección bririgs che wJiole ^ul 
urjiun mto acttvicy; wiili dlc subordinación of its tac til ti es lo cách other, acconling l<> 
[ÍKLf rd.itive worth and digfiity.* Wc[3, that is whac che grear investigación is, Wh;it ace 
dlc idarive worchs and digíiitieí of all tbe insmmi¡eíii.s P che úculties, thac tagether 
isuke up thac whieh may ami musí. perhaps, enter ni tu any investigación and he its 
instrumenté 


Nim, cortrsponding co -iH ihesc srudies are diaratteristu uses of hnguagr; and poet- 
“M sug^ítJs ficcd by che tnost complex oí suhjeet nutren .¡Eid is required 10 under- 
che mtm complex activity ittclfin che p roces* of che investí gation. 1 ha ve put día- 
above ir. Dialecdc is above it beeause it is coinemed vvich thc rtktiüns oí.ill clic 
subünfcnatc studies in a way an which poeties is noc. So dialeetic is the supremo study, 
¿sitwenc - with pb'lo^ophy scrviug as a *orf of I larry Hopkins 
E vunt n? linter tbr a mamen t if I juay, with ¿nthmpology beca use of thc i lose lies 
^íei gnetó inñitaice that itltfaiOpology h,o Intel y had svith lingüistica. Hiere h?s heen a 
bt üt a ft gangitie" around there. The chieí mechudological problcm, l takc ic, oí 
■íncbsipologs 1 is very dmely paraJIded in litiguisdo, if it is not idénticak thoiigh pec- 
bipi linguisucs, by its liumhh Eicss ofseope, by severc lírnicaciom put típpll itself as lo 
diüt ic shall ¿mi shall m>t c;ike intn sin 1 mvestigatinn, by eoníining | itscli largcly co 
fimrphiskgy, and hy something that sometí mes looles líke a kind ai panic flight fn>m 
'cnuntifs, tiíí been rmking ihe better progrcss. 

Tkis diicf methodulogical problcm I think l can siate by another quote taken hom 
^ ^nic handy scum c, tlu- Sumtifi AnH'nmrK che s,imf inmiber, m n l.iter jrikle. 
KitKbcr .Anriimpologíste now agree thac e,u b culture muse be examined ni 
^msofiR own scrtirturt 1 and valúes, instead ai being catest by the standards oí sitsmí. 
^ rixili/ lL rh„, txahed abdgei (4), He pms in ■> hi^ornul amimcut ou th;ii 
,Ah ‘ - í think wonM noc stand up very long, I íe sayy — 'vhiell m practU e. of coiirse. 
^■'feyscmr (mu civili/ation.- I thífüt study nf thc eurious ways in uíneh iiioderri 
oj ture wiD judge, noi aceording to ihcir own standard^ in ihc leasr H but JtH se P 
f■ reuk standards, and so on, would malee temible tbr Kroeber But stiil he says, 
* ] hts principie Icads, it ss truc, to j rcblivistic ur pluoliscic philosophy to J beM «n 
rather ám a simple valué svslcm. Bul why noi, ifthc ÍMm so demam r- 
1 vtncurc co siigg™ that rhc basie principie ofthe rclativistie approadi wluch ie is 
P^^hing here ts plainlv halfway bouse, not permancntly icnable, h ^ J r t0i 
:il e«:i] selt-denving u ni man re. And bettet not say a balfsvay linuse, ton l^o-k 1La V 
«’^eady a^ging «OI nr;dv hdñvay perhaps not cven a milhonth part att__ 
3 - ,íí ün<r t'-an imagine such a progresa being lüelapboficaJIy measurLA |S ' . 

2^ *¡Sk *t**£c Vwb/,u > ,| iii-imprrúlis* 

bi.t no. aU , suffkicni prim iplf an ovet ; .ll _ 

_ >■ t is a parallel to ij ltf Üngtmtk principie thjc the «ructurc o a 

^yfecrihdá, t(rms of the strurtuiv which h,s Unen for ^r.b.n B 
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óther and difieren l language. English l.irigujge musí nal be deuTibed m cerms oí 
Latimor Hop] in térros of English gmmimtr. 

What che lánguistk sdentists bavr bcen doing js to fashíon a gmwing systcm. oí 
instrumem.'í tur comparison, ¿n apparaiu* for uvera II survey among languagcs, ible. 
c]iey bope, cu put diverse Jangua ges into a common tírame. They are ntn, ofcountr, 
doing what Krocber sjy* thev shnuJd do ií you tramler it tu the linguisttc ftddThft 
are ñor íttempting tü examine ¡ind dc^nhc Hopi iri Hopi.or KwakiutJe in Kwnkiutk. 
Thcy don + r know the bnguages wel! enmigh co do it ¡n most eaies. I bdievr, Any\ejy, 
«i would be very diffictilt* because in Kwakiutíe, we atv tukb you c.innut iay *Jht 
Ctrtrtcr killed ihe dudding,* wichoul saying snmcthing in Kwakiutíe abníit rbr i(Ulc 
retations oí i be íamier, the duddingdt* owner + ¿nd so fbrth. to the speaker and rhc Ks- 
teíicr.You h¿ve co pm ati thtrae spedhcariuns in or yon cm\ say k ,« al). | 

Nn, the linguistie sci en tisis nn: working our ,m ovcr-jll jpparjius whlrfi can, thtt 
fiope, be iiscd fbr an examinaban and descripción of ¿II Unguige, k may very wdl be 
cli.it íh> onc such jpparatus will prave lo be feasible. in which case you wilJ (i£ b*ck m 
wliac vvifl then he i very MnnJiar Principie t*t Coníplemcntariiy si manen, with a rruni- 
bcr oí difieren c Systems of descriptor, cach vaiid within m limiu huí noc compatible 
%v imí ' another, ur as ver reducá Me to an uver--.il! Liimcd syslenl. 

Si> far ilie linguistk* H-ienttKts apparum kceps within very narrpw limite as m which 
of k’acures and íunction* ni Eanguages ic k yet ready en give an Account oíor even 
examine. Hrre is a neat Statement oflhisi 

■ • T Iil lmgiiist focuses bis ¿ttention upon those stlrcted aspeets oí’ langtia^e which be 
h uves bis niethpdological equípmeni gives bim the authority tu itivestig^tc.* 1 imita- 
110,1 J 1 lc ' cquipmcnt. He doesn't attempt to sttidy the toudiry ut" langitage phcnoHi- 
cjia. gain nTlie sharp separation which exists between hngusstics and nthei Jrwt- 
F ints s^, ar -iLsi.an arhitrary onc b.Ked on the develppmcnl ofan isolaicd nit^bodol- 
and not on any empírica] división ofsuhjcct matter^ fS). 
rhis bringv me bark to what might be caíled che nurked 4shniaelite complexa thar 
Ji.jLints Jinguistic sclentists and smdenrs nf behavior Their haud is .ig.iinsr di mcn. t 
Tu ■ a T"" hand ^ are diem, thuugh thev seein sometimes tathinkso, 

U ' H - r lu ' lE ^ 1 - above all, thcar lund rs against odiéis wíio like to thínk abpul 
n LMnmg wiih methods other diün their own.That may be expltined by the diffioiJt 

TM 1 "" . K ?l “ l " l4Vin ^ 11 Woí ^ n S out ,IM over-al] descrípefrnt lecbnique For aíF thL j la»- 
Lií]3 ^ antl ^ ^óm^e fe showing more and mure variciy m ruore and 
spmeihin! '.i U | m Nlout ttiorc languages. In any L ¡l^-p thrre is - and thi^ i.>. 

p ] K 1 r°PÍ^ L d he¿d up in our discusión ibis morning in another l'éiji- 
r m ™ lh L F1 ^ A 3 j K ] ^ ion Ce,11 P *■ brq ue n dy show 11 by th em fbr duwc w he cjlk 
ent ilisril Ti L1H | C U rr i. arc ^ ,l0rr - s oí ^ther vimlfiit blasts thac cltey? emii JgainsL 
thecc inav K^ bri í ; rT h S ° mc Sll](fcjl[s oF behavior very rnatkedly. 1 diínl 
vtjcion ut both th ¡ ^ E ^ ^ rÉluníJ SOír,c aefldeiiiic or, jt least, intellectuaJ p«rse- 
^ —Ker u„ ^ ^ ^ ^ ^ " 

tpward ihi s SvolTtv^h 1L F r ' ílrílc " T T C F , ' VLli:er 111 A miwnei w- f am no doulit influenccJ 

.«vn r:: >>»'k ■ ■»« ,, IV,,., Ogjmi n« 

R- Kaator's - and .! type specimí.t vvouki bej 

recendv as (WO wari wr. L \/ t'j( í ¡ ' mmmitr (6) - Jind for híir^ bfhaviodstic, .i- 
he WXTC hcie. \ h ' M;l?t D ack whrtm 1 lllL 'ntion becaux I wish so nnichifui 

w fjlk abnut '.‘”. n1 ^ lrt ! TlaJ ^° !ipni doubnWiih wkai language íhc.uKi 

bfttcr GÜm imur wor» t L -¡ r , >K ' }'' IOU ^ " ^ L ’ nicntaJistir or bchjvfijoristk? I hjil 
- Wt,rst feara at h > «ying that J do not propone to »| w the P n,b- 
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Ierra (has iftemoon. I hope imlcad to reírjtn éithér ifoni dismissiTig it or frum assutning 
mv answw m ¡c, irnless some uulúgut tu Bohrs Principie u-f Complcmcniariry vvuukl 
bc m answcr or, rathcr, a stagmg place on che way tü further inujuirv. 

I kve noc íbrgotten that chai, is a ccmfeférrcc on feedbaek* and circular ítlcchiinisrnsí 
Jim bdbft I íhcw you that l have be en cryiug to prepare for diseusdon of these things. 
as theyjppcar in languagc ilself and pre-emirieritly in che learraiiig of language. let me 
tfy i woid or two ahoui che pnsMbilitifó that upen up of inventang new laiaguiges or 
new baiguage skvkci, perhaps for use in lingoistic theory. 

TFiae are tiré quotes. qf coime. we me ta prevent some routine patee ms of behavuar 
eme berng Exbibéted by readen. U is a very importa nt devine, bui wc are un regia lared 
ci our uwrs of it. Somc órne ago ] suggcsted sume speciaJized uses of Süch quows» 
Kptxing inverted cerninas by : V''- I r . NJ1 ' NEl , eceetera (7). In point of fiel» this 

ii Mi rxcdlent icacbing dcvicc. In a few muments I shall cry ouc some vocal equiva¬ 
lente. 


FornuE Knguiscic descripción ducs, of couíse, tase many inore or less rouiine types of 
ripriw cernís, irunv ñames suda as phonesnes. morphemes, tagmemes, Jexemcs, 
fleeEtri - neariy ait uoum, picase be ar noced. E dmi'r think runda experimentaron has 
béfn ckfflc with other ralegoraes of tcrhfiical Lingnage, techad cal vertís. But i( we rake 
tu heirt - atad | dorft know whether we shoidd fake il to hcart; í defer co anyone vvho 
can diect íe - what Benjamín Lee Wh«rf(B), for exanaple, bad to say about Hopa 
büdiijig oí mimeration, tnnc-space, sube lance» and niatter, atad notite has. remark chai 
tu Rspl ígerwraliEy nf suiement h eotiveyed dirough che vertí or predicator, not die 
Mun^ yon wi]J see h li.it an finonnous helt! the cuiintruction of spcculntive instru- 
Eaicntr other Üian our 'Scandard Averagc Eurupeüif patterns cnight gíve us, 

Ii is Ebc hardest thing for any stutly ~ I sfaink í\m aiiay be universal — cu noca ce and 
r ^n ahide by flie new condiciona set up by tts own advinccs, Scienti^ts very uíien ^ut 
tii^ir <iwn thnuts and clien go íjri, pioeecdtng js though their throats had not beeaa -Lur. 
Ii LS iriLinily not a success. The pmblciti is haw cu ísnd out what we bave doné, take 
41 'újujse oí it. jjLd proceed in ciae ligiat of whac ^ve llave done. 

^ ír f ií an adviisee che recognition that che lingual i v structim: develuped m 3 
of hnguag^, j n che Standard Average Fu copean, soy. aaiay la ave stmetured eveu 
ik fundamenta] concéptí of che ir usérs. | . 

That recognition w something that vvé s la mi Id look irtto more serum kI y. tur :w lau- 
Wsfudy dances, che pmhobüicy ch.it ii wÜI upset fundan i en tu li> the preved u res 
inquiry ü high, and, ifso, the chanca nl Principié of Complemé.tcarity m 

arising are good. , ... 

Mi'nnwhalf, pcndiaig sucia ambítious dcveloprnciits* the re would ln^ gau^ ií 
ne re3y appended to an importen! word Índices shosvíng, for exampk, how hteraiJy. 
JT1 "! ' V5t ^ reféK L race to what definí ng ronnectima^, we using it. *Miud» \\nu t x 
fSí ^dknt subjeit for sucia vvork.We tag u.whcil wc can, to show w liat ^ L|Í ' L _ 
3ír our lien™ and ourselves tu make oí it Indices showitig sf,]CUS 

hypQthctieal. or .vstenaauc we are giving .i wonl in an expuSLtiuia would 
^ «fcfiiW ¡odices sbowiog the mode of bdicvüig W ccmsider appmpraattr h , i 
in whirh it occurs'We are ñor ready to admit that therc are a gR* 11 _ . 
rfbdiívinfp. ih-aE ihe bdicf artitudés are ahnusr as di™ as th ■ » 
that ibey can be so treated with jdvanEagé. if wc are ready to dtpu 
1 JflRmic^riQdc of Standard Avérage Eiampean patrerns. 

J* J leVana bngu^, are tnformed, ynu lww to show by thc wo J^' jf js 
' ^her a ítareitréni is known to be mee and votichéd sur hy yon. or _ t . |mr j í5 
011 ^tneone clses mthontv. Now,if that wcie niadc inandatory 
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about langmge and bmguages J can teli you j¡ürnetJijn.g of thc silente t\ut wotild 
ensue. 

To come now to enrular and íecdhack rnecbaimnisr m whjí í Jm goeng to «y ncw¡ 
I suspeit that si vve i tiuld allow íbr che mHuesux oí che langujge i shafl use and iis vjm 
diffcrcncé from che langtiagts thac aJmofcE any of vou, I tbink, would use - djffmíit 
rhough your languágrs be from oiw another and grea* ihough thc strain wc expendio' 
¡ti talking it all in che sanie wonds h cxcepi fomi che *pdleT* point ofview or ihc pbo 
delician* - in *pite ut all tbac, wc nuy faave a good degree of ^greancmJ don't ttiw 
retall Lhe embarras** rig s.ituation chai carne up i el our discuwion thfí motning, Aiti I 
chiefiy inforniiiig mysdf? ís it j cune oí Information given by myiétf to jnyutf? Grati! 
1 really calkuig to peoplc who have to take what 1 say. pui ii meo very diferent Ein- 
gmge through difieren! tramfor marión* in many siienre*. fundamcntaJJv recode it, 
and ihett come back, buc (htuugíi another recoding process, to trv to pui me right? 

Yon *et\ now vve are Corning 10 a nest of chinan chai we tiJkcd abour tira murning; ir 
rhe propertte* of the jpparaius empJoyed do cnter iti, and belong with and conhne the 
Sí-opt oí ¿leí tnVratigatlM, ihe pmblems í attempi to explore wilí be in certain rcspecis 
essentiaJIy iiiffcreiii fkim che prabJetm tbar yon would explore m yout loteBectiullv 
ij.Ltive and .irquiretl langu.igcs, How difieren* thev musí be and wiU be, and how te 
[M] investigue thüE are ihe methodólogítal pmbfems. | 

A 3 J lIun wbile, oí coime, I am exemplifyíng, and l would fain say tlltistrating* riiCüUf 
and teedback p* K-cssés in everyíhmg I sayv as non* ofu* can avoid iUustrmng thcrti 
■imp \ ■ Lonumiously in everytfung thaí wv say. ThcTc is no escaping that. I neeJ 

tint imiM icre of course - in other place* I would that wbat vie &*v next will K 1 in 
j- L ' rr LLÍIItR> y Y í^edback from wbat vve h.ive *aid up to tfiat poiru P arKÍ the feedback 
r ° n ! X lc l L ' U J J crt ^ Qr, ' i ° r bV ^ at we have «id up to rhat point, And ar thi* pnint i ttíuii 
'■¿y ¡ i it i inuiLíiiHii [ have becn preparing myvelf and you P I hope P to be nteptive to, 
i 4 1, ro ai Lt nd co ,i certa¡n peculiar stress ofi soniething which does ñor. f im sur- 
™ j "«*■*** ™ citen .is ,t uiftl m.Thcre has twcn .1 wining, com- 

L¡1 ^ upon cu* morning, in sume i>í oui íttcncjori to the on^jnal cuntKitics thüt 
bRiü S hc mcmbtffs of this gmup into a>nf,ict with nut another, r tm going back. per- 
h.ips, ncarer co tbose origitiaf interest*. 

I^rh^s this (hm B on which i mm to p ut thc sporlight sviíl be eonsideml to bf 
ntous w;i\ muler the word sfeedhack.» Uut wh.it I Atn gaifi^ n* 

[ t r¿n í !f r TT :md "'^ rí ''^ ] ‘’PPOKian to .fecdhn k,, m d it tviÜ. in ccr- 

2 ;„^^ b t rr t** tf,rot ^ „mc- 

a bS,:r ¿t^LTr 3 ^ .. ■*“ **« 1 - **» 

describínu h™ 1 i ' ,lnl ^ ol[l íí to try tn sugpest ir-, impoitancí tn 

he lean,ed " iV ' ,r ^ í ;| hove dJ, in dctemiining how knjru¿^ may best 

Uefyrt ^’ing into that ,i bit . í should i 


linpiisnc levets. Wc Lirc famílü 


poinc ííuc a fcvv instantes oííeedfbnvard it prf- 

1easc in f ^>in S ;;;';;;Vu7twnd 311 úm ^ ThcK k norhj ^ novd in che 

Lct "! c P ur a tag ‘>n n ke y word hete - 


to it fot .i niúmcTit, 


diverse intcrptetatróii V^II l ^ "T" ’ * JCllvit V'‘ c¿pab]f nf emrenu^ 

- ' “ J “ know ' 1 ■> vm-ai t,g on that andVronounw it 


they mean. Also. | am indt-btcd t^rr V flU fl n ’: ,y bir <-'Jtcess¡ve - for knowlng wbat 

“1 il 1 "r. ,lm s '“‘ ™-se LES ¡I— ” v ljre '' lv **■ 

"- v “..- —ar^í*, ESdSEi’S 
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Winrd ■ s,!i riTiil Ntl you do noc fmd it unleís yon are lookitig for it and now, miruJ you; 
lisjn't be roo precise about rh.it - in somr sens*?, at least, know it when you fmd it.You 
rífl't pve ;tti jccouut oí N,, find T Nti with my tag on it which doesn't bring in the prub- 
¡cra aboLit VLl km>w NH with my tag on it, and vi ce versa, They are correlativa terms, 
Finán^ is che end phase, in both | main senses ofrenda to the »aetctvity« ofsearch- [S5] 
ii ig. $¿nethittg i* fed forward by coincide cite with which that »acteevity* neaches its 
Termims md goal. 

Hils wim\ \ have berra tmng ( N11 know lNJ1 ), can p t be treated too warily, It is ,i great 
Wtítjf, I don't suppose one should mean anychmg more here than I have alrcady said 
jhotn ie in terms of the behavior nvolved m ^earehing — tlie íeedfbrward kind of 
éu^. Nnthirg necd be hnplicd as lo how it is done, whether il is done through an 

mnage nr thxough j sülvmtLite fot .i.urge. .1 %chema+ or snything dse you like co 

tlurtk up r .iriyúsing more gene ríe and more symbobe. I ktuiw, generically, in these sores 
üf leras* rKJ^.thc grave doubi* tlot many peopta herr musí he Feeling as to the non of 
rhiflfií am izying, My knowmg them in some sorc of schematic way is my inain guide. 
thr íetdíbnwjd through which I try to tind hirthtr ihings co say. which may in some 
iiitrisun? mecí them. So fociu yuur doubts and bring them, apply them. tf you will, to 
- wdf jií) sorc of cxamplc. 

E ain nnw goitig to freí in my pocket to see h I have. atnong the pe ti ni es which are 
ibfR 1 , n dinic - a typical acteeváty of searthmy I ani going to know tb.u by couch, 
pus-^biy atded by headng with a bit of difticulfy. I have ted Fonvatd certain things 
¡jnd - yes. he re as the díme. I am too i¿ir off and the rooms acoustics aren t so good th.it 
ym can hcar what you have fed EbrwanJ eqnally with me js che idnitifying niark — the 
stnpe of my thtntiinail on its mifled edge - by which 3 have recognized my diine- 
Ibt,í ihink,is an instante oí characteristic feedforwatd behavior. I ain trying to draw 
to whac k the distincrive nurk of vvhat 3 .mi oilJmg k L edtor\v¡ml. 


\'wx pmbably sonie uf you will be iliinking that the re is nothing bi're but '«capingo - 
lf I may use that .ls a technical term Itere, ¡md I think I can - a special t.ipmg for a spe- 
'id rían of the iT]ampL]htuve-perii r ¡Hti,il mechanism by which \ cnmíuct rhat panitis .ir 
^ oíkhavior of findmg the dirne ,¡ruS not ihe peniiy It n taping plus resort to í 


L11 »v 1 ■ 1 lml vjiiim .iiii-i . r ‘ 

'«fiiíOTi (lorc, tcmainíjijt wha( h,ippcns wben you si’rau'h the edgr ¡jí'j penny, and so 


^su ^ tii.u there is notltu^g distinctive aboui fcedforwai'ds urtJ tfi^t üii^ ' ult 
í,e: ivTjil avcñunt in terms of a mcnior> store and .m ¿id If&t t^ping ctiverrs 1 tul El ^ 
T.H'rry lis hIicmji ,t]l these very gro.11 worth - aboni ■■purpose.n ‘ iiicention." Ion. t. 
3ni rhe í^t.attd -feedforw^rd. amoiig them. If thst ts so - .md ¡ mi not disposed to 
dl Tutc ir - th.it turra tlie questioii sintply into one ahout i iping, ahout ,ul t«’r up>^. 
^«rsouTccí md thr.r cWoHmrf Linón more «encric tapinga One oí the tinngv 



upiiip lirt: usutd. Supptisc hr stents .lilis. He 
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che scenL Suppose Ehr .mis are tinder ,i bouidcr.Then ínter subiubordjmte sets üC rap- 
tngs, Lír/ íj^ii npings, based upan thc sLze ,md sfupe ofthe boulder. Whcn at Lih he 
to (he anes. tonsiiitiirtatory bchivipr occurs. and at that point there ts coinddtrict 
wiih thc goat-cnd point of his subonüftatc tapinga. md he £top^ or ebe che smcU uí 
süííie berries sets him offon a nevv cyckr ofthe sime sort ofpJtíem. 

A.[J thLs ls a very familiar line of specuJatían, oh, so fimilur! Wh m I afti hopirig ir wilS 
SAV fbr ¡ne bs Chis: with feedforwanl - and with ihac ( H im crytng to ñame che peculiar 
chuacter oí upLngs whieh ariw- in the Service of Ira detinitc, more inclusive upin^ - 
tbe a dequ&ey oí my desiTÍpiion or evalúa ti on of my *acteevity- depench upon recog¬ 
nición ofthe sources of m fccdfbrward. 

Nuw. chai has ,ú\ becn tdedtígy and oíd I ha ve $ome mote oid siutTm addio 
it, Ané then I shal! be making my w-iy toward in end. 1 aro a ¡itrio .ifirmed lest I goon 
ltHI losig and loo conciiiüousK; huí i think that in a very few minutes íroni rt-ow 1 shill 
hace sketched thc over-aU pie ture: and. of cmirse, ün my own theones. ti wihjJJ only 
l'e withjifc [he framework, the mcr-alj uping of my general presentaron thac any «!' 
tln points in it cernid properly rccfiw atienden, 1 bat is an uncomfortabli; consc- 
quettee oí eÉiis sort oí doctrine of composidon. 

Thls i* che moroent ínr me to trot o lie my two peí pmíbssionaj prejudiees. Evcry- 
s j>i [ proferí anal prejudiee is cgo-ide.distiL in tfm con cieccion: j_s m inveiupitor 
(Jk\ goveim hinj, Well, mine ate likc chis: \ am by proíessiun a eriiic» concernid w-ich 
t k va ue oí uses ot Lauguage, and a pedagogo prmcipally concernid with teachne 
t ic very xginmTigs oí readin^, A-B-C stufí, md the very- cari y stages of tttcJüng 3 
)- Ut ,” 3 Criticism and pedagogo tlium, íbr me constitute two fnrly high-levd 

íeediorw^ird sy ¿tenis whieh tend and guide two extensiva wurlds of relaúvcly aJ ta 
Ll ‘ fi y L >-^ íJ b 111 Injch, in | crittdsm and in the prdigogy of teaehmg the Ive^inninp oí 
J 1| ,li " l - |e,tE " ;1 e5É ™ ,: Bering in ot inearis £o eruls - in more sokmn Languagc. design - Ls 

Fot tnnctóm, which is rJ di ( :iüy an cvaluarivp iJil- djjfcrcncc bmr(n 

K u W ° reL ' tJtte ™ lces ,s 1,1 ^'«n. focir spetvh and wriani; Jn - poor diher 

^ ch 7 " ot attettipnn K iinytliing worth irving or hecaiiw they irícfficifitL 
Y<m can reduce the whoJe thing to efficiency. I wouJd numuin. And thc dcsipi ihat is 
th ^ ,H the ^^gmund, t should insist. may be. bu, , 1C cd no, be. witong. 

U . ol L ^® lu ' r]c y b, í Ehink, no mote than a ircogrution of the enelosurr 

widtr k T llutJtll,n ^ n S “ hierarchu al Service, che ¡ul hoc tapings, serving 

Intuí ' u """ md ^ «P hieran-hy. A„J, oÉ'eourse, «** 

mvS trrJ.fI h ?’ ,neStapa ^ V ’ 1 4 ‘’ aaI ' Jl tivit > whú-h onJy comes ¡tiro ex.síeriee and 
lan C(1 lllu ^ uaJltics benveen mtn and within etíimminitio. tfiidy 

ZaSXI h"h y T nt “P° rt ««"-Tbc Study of latiguee « «nc.rncd 
as chaiacterisdcalK o** r nt ll[Cerjllí ' l!; ‘ ll ” norm.nive thmug]. and chimigh. 

medicine is/tfyoú wül gCVsüffiST^m ? m " Um L ' ^ ¿ 

behmd medicine. th,t ..,L^ n . Ü> mciuí,w ' ov<fr - aiJ ^P" 1 » H * what V™ P ur 


normariver J am not ccriain iJuc ihev milhc 


roc¡ tiiiit n acteev'i ry.-* 

^ Htw many otlier studies must .liso be 

mean in tile serísethal Ibou^ !'' " llor,,Mn ' /t ‘‘ ^dically normative thiouglioiii? i 

purposc of a genera] investigation?* " ^P^ntmve? I íow h.r js it usable m ük 

one gbntv again to CoíerTl -'Ví^r'''' í:,inlI ‘ ar - J a,íl nierc-ly ginngto illusiratc it wi* 
whieh fies ni, r thuik as m Lrt ] ^ :lr5ütIk ‘ l declataiion of thc relaíiviscic jppriuch 

t.Lrit\' and establishes esiln-tnl ^ ¡ f w,fh thv l^iticiple ofConipJemen- 

«titefes and umtcs , r with other evaluar,™. This i, a scn, P of 
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Golcfid^í whkh can be found jet bis Mistcllancous Critidsm . 3ils Sbakespearnui cnii- 
dsnLlt ss iii clic ñrst voluinff, mi page V)h (l íij. He saya: 

■ 'sfrV calL for wc ser and we tcch the sw;m and che dove both beautifuL As ahsurd ,is 
ir wGeíM btí to mike j Lionipanson hecwcen didr aparate claims Eo beauty froni auy 
¿bscract cule conunon to baúl, without referent e to che lite and being oí clie animáis 
teimdres - say other if* bavirlg írrst scen the duve* wc abstracted i ti outimes. gave 
íh-rrn afaJse generalir-aiion, caJIed them principie or ideal of bird-beauty and Lben pro¬ 
ceded Lo cririciíe thc swan or rhe cag]e - noi less a Ir-sur d is ir to pass judgmenE Oto the 
works of a poet on che mere grniind that ¡ thcy ha ve beeu eaíJed by thc sanie dáüs- 
iiMvt with thc wnrlcs of other poets of other times and dtftumstances, or on smy 
groufid indeed save dial ot‘ their inappmprureness lo their own end and being* their 
wiant of $Kgmhcance« and then he upsets che vvholc thtug with a very strong word 
syrnboJ and pbysio^nomy.* 

t tbink esihetks v* diere s¡hrivrled down to the judgmtnt you eommonly pass opon 
lüinebody as Eo whether or not be nr slie is goQd-k»okinp.That doesn t mean that he 
■Jf shtf has -¡tindird pjíterm of fc-aturc. physníígiiQmy.Yótt judge thc parí playea by niy 
flemmi i ti ihe wholc with referen ce eo tbc whotc» rypically, in thc case ot apprecta- 
tinns of physkignomies. Anyway, b ere wc haw the anthropologl&t s retativistic 
sppresdi hack agaiit in the Service of estbctks T and I arii vento ring to sut^est that all 
stuJ-iec whatsocver - and ibis is a very long flighi — are tKir mattve irl chis sense, by thc 
^ery fací that thev use definitions and thaE their statetnents work only chrough agrcc- 
BKtmmmg mttt; t¡o use éach word íil suds afid such a way and not Otberwtóe, In&P- 
hraanyonedon not use tbem,then che ovcr-;i!l taping, the purpiwe of the discusión 
or inceitng, is noi served. And that gaves. unieses I ,im iti need of a very grcai change ot 
tinv, a ícnse tn which ,tll ^ttidics wliatsucver are, I bclieve, both rcladvistir and norma- 
eívl. imoür as thcy depend ac every step upon .ni hoc tapings kn thc definición* oí a ■ 
telen» iíi thc knguage «sed in tíie expoMtLon^ atid those choiees nt mcaiungs are 
rajitrofied by thc hierarchy of tapiíigs, *d fcv capin^. widet and vvider and widcr 10 
tehicraidiy - d] good lapings ihat wc joindy diare. I shottld say, with (l ™ 1 ' 
v*? ha¡ve as human bei-rtgs,, and uEider thosc etpmmoil tapings w ^ 1 3 ia\c -ts tmp twt is, 
to úf tlic Standard Eutopeaii bngiiáge patterns, _ 

I can pn^ress i|uicklv cowaid an cnd.Yon set\ ifl tfiOD® [ bat st>rc n l l * 
^íscartcd with 4 -orí oí iiaivc ^detltism wliich set itp autarcb.e pulieies tor a*i- 
pjpc-' studks and for behavior sin di es. I lierc are vast artas ot ptm' y cs^.i Lptiu. su 
íwici which are a dmger ai presen to all the over-aU purposes for which wc use Jjt - 
He* I get on to rffher le-;s spccubtivc gronnd, ground ou which 3 lecJ mysc 
ü ^-h rnoic secuie, niy pmthssional gronnd. Therc are t I say cednnm.es J™ * . 

íhtefe denved from chusc tcsLhmqucs - which are j chneat to eduoatatMT, to ^ 
uf i^iJage generally.Therc i* the appeaJ to nsage as sanetioning a modc n j 

3 *® way frequent appcal 1 chmk b vuiom. It ¡Ilustrares éU the 

Wiguage was not in use once upon -i time. U had to L ° ],s ^ in ' _ „ ■ _ 

1 Mu ' m oí languagc, uw, h¡iv a ^tartin^ potnl and J sptead; and bebnit L| ^^ L 1 

» *e k rfdfcie ^ to of ^ - - ¡5£tE 


L&ftj 


Ptmlcnte.Wc do not consent to jllosv tbeni m our own : w j l ¡]0 

* I «odHng o, ÉKphfc* or «h. n|C .n „ he ú»*o«f>'Y 

for a «cond wuh «h, ukv dut I— « *„f 
í 13111 d '<-' way you ihmüd nik-That is nof itu‘ ponn ot v K -vv oí (JJ ?wry 

dn pag¡c. rii.it fc\, I h.ivc suggestcd. inescapabíy normariv^. t is lí ^ 

'P r jfcer índ lútener is ahvay^ concerned) with iniptoveine.it m t t use ^-[^i-niindv 

th « ’ídentific ohjectivity,.. of which m) many linguistic scicniís^ are 


{**] 
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™n Nike a boy wifch bis tirst bicyeít), ís eme oí place whcfl il intcrfcres, as re dor¡. uiifi 
educación of critkism. 

Fhis usage doeo-inc ru les ac very h unible levelí. 3 jm just in the taiútdJc of a weird 
;uKf vvonderful catarse a: Hai-vard, whnv 1 liavr írcshnjefl, rwo hundird oí tfaem. 1 
^tskcd them in writc on fmbjects vvhich you wouid ihink ihcy cauldn't postihly üd el* 
be interesad m and speculative about. But the titshman Eacfcs cur.osiEy I don\ think 
íie knou'N a cunosity at rhe litigtbstic or educacional t>r imellcctuaJ levéis, The carxBLtr 
Ik tiiost shows is carcer curifl^.Tbt is wry active. But on an iiiKelJrctuaJ k*wl r ifymi 
jsk hiiTj wfay he bdieves nvier 2 are 4, two tbirds oíthcm baven’t rhe hcgúmmgof*ft 
idea of how tn acúlate about it. AI] thcy can <ay is, *Tc*cÍkt rold me, and I vrtdd 
have gor drcadhal grades it E haii said *§.t* Thcy are rtilcd, you scc, bv \ pureEy usajrr 
dotínne on flic muMplkatian technique. E think that is deplorable: and E minee, [ am 
visj i > lo say, thar ttlis partem (dd ttor exatlñnaliotj raping) rule* rheir mtclltcrtial behav- 
im ^ ry \\ iddy Whai ílicy w.mt to know is whst is diought.Thcy doiít want to krmfl 
any twhys« or whaf il meaiis, 

Nüw, fuu js rhe poim, yon sec, wlicrc philmophy, ihc diploma tic ageney oí ¿alee» 
fi L | niust interine, It has co ptoteet sfrudies htam rhe inferterences of otlier studicsibsn 
it i.i> lo i, n inore than thar. Ir has to go into studies and pnotert fhcm ¿irnl Esdp rhem 
<U3t ° \ ri Lhír,l[iü[h owing to their negkct and ignorante oí whaf orher midies anr 

up to. And lc es ptirposive, thc whole activiry ofthoughf K as purpoúw thmutsbtmE as 
yi>u cats malte it. r r 1 

h"!' í e ’.? I1JL Ul - " iy tk H’ ,|c ': tced^>rvLMrd in teathing - cspcdálly in rhe teadling of 
ir> '? 'I 1 / h|ll 4 ecE ' ÍLir ^Kanipk, begtmiing reading, 1 ani up agaimt thc div 

caui«? n i' *' 1 1 1S Etlori ^ n ^ ¿ ^ í:iüt niorivation. I im going to dotfer if. posably, In 
núuln hn" MJltrilt?nc,n w hcve r if therc hadn t been thc disctissicm thi$ mormng. 1 
^¡£JÍ^,rí ,nTC<f to f ay " nlmivjtiün -" My point jí tbk: ,]| Impuse use. ,w¿ prt- 
■ j- 'i ! LJ ^ dll P ^ liri] ' n K' depends on fcedforwaid conKmied and regcnvnitd. 
m . 11 ' \ ' f 3L M ' cjEt '^ VVor d [ can fijid fot n is -success* - by enhan«d 

rhe ,n- f 1ÍJ1 ^ í31 d^d — jhiEity, if >ou lifce, increase ofabdiry. Succcsí 
a ncw ietív p Mtv' 1 ll3 ^ ll | lli3t ” r ^ LCfMint > kn beginning Judies. In thc begimamg stages cí 
uZ^Tr l 3S to avoid dmp in what we mjght cali -monlc.- 

Hiere is an elabr^r^ t ‘ lowE1 u \ l ^’ s - Kl ' l T avcmlablc misutkes tn .i itiitiimtíPi. 

al| curtcnt nnen l ^ ll j k|LU '■ x ^ l3l?1 lüti be kept toa minbnum, andaJim^t 
stirsAcd the njotiviti í ^ ^ ’. lbHJrdly high, Therc are many si des to that. 1 havejust 
great geñcrjjj^cd \ !’ ” r ; ?r ytní l]fcr i [ he remibrt emení side thac success ss the 

inreref4 of'the chaM i J olll ^ aret * that* such local rliingv as the snpposcd 

wíigh in tbt- bal.ni ¡i”iU.' rayten d “”®‘ ° f s °" re rh ' 1 *'" "" ,h lhc,r P™ J ™' 1 

j. r r t *?*“. . "* 

vvcakness.When cnoiivh \ r \ / . .. ' ' tb A rnistakc is pemument source ot 

clic mktake \s vm likelv tn ^ LU ^ C ” ,HÍ ^ str im íliiough new problem. comes abng, 
of eariy reaching. ' 11111 you Cin St ' 4 ' th« tn any sysrematic observación 

catiónfsay fi> r ^ n '’j Plj 1 llin ’ 11 1k1 hel ^ “rao in the rrrhníqut ofsimplií- 

a. Jrt ‘^ not seem a fot. bui uy sevto 

you Eueer ñvrnrv-siv nprinn^r l"* ? cüu ^ aw.irc, of i h e probiem thar irises whert 

takc mi-1 a staiui, it w«e inT - ^ i ' 1 ' J - tÍ ? ,C ’ iifi How lonp h ii gcii»|í 

wiih whom in groups of rhrr— ° 1 u " mom 'rsd instandy see who es talking 

tile orher band É J had met SL-v^i/n" ? Xl ' U Varí ° us f™ts of the nymn? It". on 

days, and then a stranirer had 1 í F ^ hved with se veri peonJe íbf sesera I 

h had h«n addcd f , group, thm ,, ollld have ,^ n (m ^ n , r . 
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juaDofunccrtain c brice pnints, hazindous 5 pecul.ition h as it wcre. Mere routmc conld 
ük-c cute oíiLWfaen you thmw uiy Ietíer\ of the alphabet along with any other letters 
uí rhc- aJpbabet bel ore ,l beginning rcader, you are puttmg .1 struin on him thjt he k 
güing to fcufftr fiom for thc remainder of hk lite, iiiih-sv he ia ,1 person of extrioidjnary 
hsppy condicióning up to thc moment, or m an unxttuat State at che moment. Títere 
¿n 1 Síinie pcoplc who can do it, bul ifac great majority of the ordinal y populación can- 

ClCH, 

The earJy history of reádmg íbr ctios-t mínds is .1 liátóry ot" frustra non. of grcat per- 
sooaJity serjiji, aJ] of which is irrclevant to a task which can be made simple. [ speak 
wids some feeling 011 thk hecause \ve do te.ich peopJe 10 read when nothiug else can 
fedi durfn.When you rake boys offiftech or sísete n, who ha ve been hanglng about, 
küoiiung delinquen cy cases beca use ot' the fruslnations due to their hulure - the Isb- 
meliit compJtx ofbemg tile only persom m ihe society who hadn't ieartied co read- 
put thrin imo ¿nother rootn and, >i lew weeks l.ittT. alte? they have t-ikcn the deeisive 
swp arui bave becii taught to read, you rind you have a momful of new people. of peo- 
| ^hjngcd as people. íf you cm imagine such a thing. And in most cases h wc have 
íound iq far H unless diere k soeiclhiüg very wtong, diere is no teason why they 
shííükln't team Whai stops riiem k thc harm that has been done to íhem by bad prac- 
ciec. 


ft’t-EI, novv whai is good practico? Supposc vw take seven leliers — n. /?, i. tu. tt r s f ansí 
f ai? leven gnod letters t¡> take for v.irious rcasom - al¡ ol wliicb i] lústrate important 
rWiítica] consideraáons. With tírese seven letters you t an otter the beguming reader 
illthií short MíntcncK he needs. All these stalernents shruild have tü do with -i concrete 
situados; thcy should be senle rices whose meaning he can see. seiueners whosc mean- 
Jng he an act. AH thc ñute riáis you need for thls very novel .u:tivity oí learning to 
reíd - the óptica] control, the rirst diserioiinattoiis, all ibis tremendous accustombig 
hinasell: to 4 ncw type of visual atteutlon - can be sLipplied through se ve ti lettcrs wlinh 
ptesent iHinimíkl cpportutnües for mistakes. I hat is che formula. Now, make tip somil- 
with those letters.Vnu will fmd diere are niany chat yon can niakr. U'c^idd 
‘inofher Jeifer fñrly soon, and then ariotíicf not too long afeer tliat; bul wc keep -h 
^ nnit! lo onlv hall" rile llpfajbef. It k far beiter to begin tcachíng wi* a film Wp 
with a book. With a fihn stnp you have a public-merting atmospherc. ,i sercen 
iQ d a focal polín, ,md an enormous reJease of tensión. 

] mu* not lingL-r on tJiis. bul the Hese fifty trames of the fint film strip only 
IfKeis, and 411 daborately graded presentaron ean develop m words and sen- 
iíhc-ls whieb u$e onlv balfíbe ¿Iphsbct.Whifb lettfrs shotild; be im ludid- jvlous ^ 
you di>ni w.lüí svmmctricakAny child is taped - I di>n> ktiovv how far imk it " 
dwt ibis and thiv [ttírning a pipe m fnur directiuiisj are thc same dung, Ic a s-tiii 
,k ''' =r| ie thin^, bm oudinc it ort .1 board and ic o mur dlstinet letiets y, '■ *h 1 ■ 
ciutterrfhnw you tutu It.The child couídirt liw life ufíless be saw j kmfe, say 
J knife. 110 oiaitcr which way up it was. ft is bad tccbnique to niake j sULtt n trJt j' 
h' ir rnatio ei to siripi, m which 11 Is a 3 l iniportant whetbet íbe a U P S1 L h l * 

n that is upside down? We penaliie thc bright child by semtig ■' whtslc se o 
^ iwps for him in the senpt we begin to ieach him,They don t hdong to tht sut- 
1 hcyjust betray hint thnmgh his biológica! smíirtnesA. f o- 

-e oiher set to w.itch, brides the complete oblique symnietm.t s, an ^ 

Áíitgs. Mere an- whai look to thc chüd Ukc three actempti to do the . 
l^titing o, r, and r on the bbckboaid]. Whcther or not yon Hm*h tht n _ 
rt m atier> It k casv to spot the pmbable smirces of contusión bvtweeti - - 
-1 sequencf? which will avoid all this tumecessarv diffico]t>; íutrod. 


[ti] 
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1*2J OEC of tiie rnútakable paire un til tbat is so well «tablishcd f that the other pcsiticm 
comes with a shock, and then yon go orí. 

Wb at vu 1 do also — it is .i|J part ot clu- vmie JVüidancc nt distracción - is to sLihiltzf 
che sjmcax, We use only ene vcrb {is. are* and so torth) ¿]] the way rforough leimant; to 
re.id.Wr citt dowu syntax variaiinris tü a rtUnifflwa and reduce mtsríiftg tu üomctiint: 
ihe Iramcr can KEuaDy see: thc mcaiiing oí thc senteiu r, u *verc P thiuugh thc sen- 
tener, and so oii h right thmugh, 

Above aIÍ P thc interese of thc exercise in ib ese raHy seages is ¡ti IcJming to read mó 
ñor tu any advrnlure$¡ oí Jad: and jiü and tirar pcfc.TIuc ¡v ftaüy quite imporünt. 

Wc]J, that is a practicad outeome ofthesc sperulatíons.I am not sure chai thev belang 
togcihen Again, I arn not ¡ture tbat che -ur oí bdongjng rogether wJnch I tried ia giw 
riicm is more iban a product of üíernry composición* li ¡s dfódrnt in dut srme. bles-. 
ít. II ii is incíflcient, let’s pul! it to piecra í lunik voy wty nmch. 

K/jr^v, You used tfie cxampJe oí an anima] looking fbr fibra) fo jIlústrate how sets flf 
subordínate -subordina te tapüigs are involvrd ¿r» 4 general and ail-inclusive caping^ad 
■is 1 l M,in]i lor fdud, Ptrhaps o ne or thc most beauciluJ J] Uttratiora ot'this kindd 
is to be foimd m the hunting behavior oí the peregrine raleón as describcd by 
in >LigtiM 1). A Éter Icaving its percha the filcon may stare kiuktng fbr potential pro. 

"! u ^ rirnj > ,]s kLrge js ten niiles m dianietcr.The sighc oí prey docs not intmcditfdy 

I Itlí L U coí ] siunnMtoty ai t, diere is Éíistead, as Tinbcrgen points oue, a sequcflre el 

morL am num spedfk jjid resmeted typrs of .ippeiínvc behavior, down to thc fina! 
su i. h oj. ,in t h 1 ate úng oí the individual prev. Uníbrtunateíy. che recüvmüoa oí’ che 
.í 1,1t % t Vi Ll, ¡ n Ci P'^ ;lTr níürtL T-ític or more general in the hierm-hy oftapingt m 
. i - j Yt L P *° W cJlol qg>«- He sd|] has to cope with the difiicuEr cxperinien- 

'A ? tEcnniT]in g K he conste Nati on of propertíra or thc particular catcgorits in 
V W lLC , P* niCL *tor tapinga a^ made, 1c is of intemt tbat work on loterspcciíic 

II SF 1^ Lfi A* e3 P e ^®f on ^^Ognicion of prvdators by thei r vifiiriii, has Icd 
chún-w * mL LlN!<Jt ' 1 at L , tirta ' t1 P re djtors are reeognazed on the basas nfnnfv two virual 

eícmv TI I !! lndy ' ? U ?' m and " ,ovemcnt When dealrn^ u-ith a swiftlv 

to he dcad ' ^ Parent ' K ' tl:L ‘ r to J1U ^ C twt ot vt‘r>. few and ver> r gcnenl schcmju dui* 

KiüvFB' >S J r Wcl h tht ' ná >>M &ping can hc H uite e««á- in th a[ c«e. 
kj li VT-ft. Jt can be generic? 

Richards; Yes, 

Ij.™ r„“,r“ ofbngu^ which .rile wta. .«mf 

w b™,i;“Ír B ' "Tf* , mí " f 1 nnilfli.ililLi.rlS bo,l,,«d «»* 

re[aúuu ol n<i i .l i ''T Jl " 1 MbUigue whuii thuy tried tn ult .baut ihi' 

“ b ™:‘ . .* <.'*• AJ ™-- lk - “ '■ 

unbdievably comtjlev i ¿ -i '’ L ' ’ Ln ^ l !' í ^ e itselí L howevet P is the Im.ií produce oí .m 

these investi^torTtwlicw! h ' j rajfl ' Th<írr VV 'U be fiothing but confusión, 

^vhidj creatfd [hi>; I, , langtiage tn t.iik .ibout thc u-ry bmin 

not use ordiniry Eniilish^— "’" 'T” Moil lkovv J in eíFcvt was rhji wc shoulil 
shouldinv^ta specia! Jangu^ n111 <_U ' iSTah m c ' ,fkilt ¡; Jhom brain tiinctioHS. bm 
Sw/it ; rr But not with tbc hraitt, 

uAh acquiftd too ma^y^nLni'n^ " r ychol ^ caJ PÍ^nomena W jarjJ 

psj'chologj' dependí, thtreforc, on the n “T"’ ailJ ^ r - L: '' pr0grRS “ ""T 

Jntroducetl such ternts k I»/ ■ t ■ ?■ ’ t neologjsnis. ít b for thís. icason that he 

“ Ml ¡S ’ fe.fa W . a„d so r7 Irt h. 
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RtdtftKRS: But huw does he define thcm? If you introduce etiough new technka) 
rerms, diere 2 soit of taw of «ronomy about che introducrion afterhnical tertm? 
One tcdmkal temí ís excellent bwmess; two tech ni califica in the same sencenee atc ,ill 
tray ™ can tafee. Tbcrc is the problem of anchor ing your new technical subirá tutes 00 
íbjerviÚQfis, ún'í diere? You have to go into cases. 

KléíveIü l^rbaps van Monafeow v\ns of the opinión that desperece situaiiom demand 
desperjiLe remedies. HisioncaJIy. he has not beca the only eme lo imisc thax ibe use of 
ewyday wufds in refófring lo psyehokigical phenomens wiü ferever impede progresé 
m che íidd of psychology and proveí it a sh arpen ing of its conceptual lools, 

Riirom: í mi very much inclinad lo cxpcrimcilt with not msing convencional 
terne lucir, I rhink the introducción of muges at chis point wuuki be ahsoíutely disas- 
rnnis, ilEliou¡^h many of tbe ofoservaiíom vve reí y on to somc extern are phrasrd in 
inug^Their is a typicaJ anecdotc whith turm up — l should be abJc to give you che 
ndÜL'Eencc, but it docufe maiter - of the huncer who is mexperienced, going out look 
Jtijí ídr deer. He never sees a deer He does everything he t an, until one day he goes 
with m otd huurcr who puts his hartd on his shouJdcr and says. »Now, look, don 1 
ym see chai deerfi l be other \¡iy\, *No.^ The oíd hunter begins to describe it, and as 
he describes n L it apptars. And then the .ndvice is- given, very judicious luuiiing advke: 
fc DemYgo uut afbr anything tmless you imagine che anima] you are lookrng for lrrtág- 
it is concretdy and as íiilty as posible.* 

I heitm tn lee] rfoubtful about that. 3 n niy own case. ] can see that a visual image 
™ght acias an obvude if! rehed on ir, but that i Ilustrares feedforwáñl suggestion. 

Mead: I >r. Richards, in eonneclion vvitli tbe point you were niaking abone the dan- 
oí niurcby L ilunk that tlns tbager is very striking | ai presen* íhr atiLbropnlogy. 
%lhe ifoiatiem of linguLstics trom the study ofthe test of culture - and Imguktics " s 
more hulated fzom mthn>pology chan it has hecn for a very long time - w h ave lose 
¡i'J sen» our capantv to look al írther systemat u aspeas of human behavior T so that 
dit arguuicnt tn anthn^pg]og> r at preveilt. whu h you surtimed up hy picfemg up Kroe- 
itmement (4), ^ ihísfYev. oí course we know that language lias grammai: lan- 
n mtcmaiK and lingüistica can study it. It is someth^og thai ts ¡n * ñire btt e 
^-The rest of human heluvior. however. is regardfld as subiecc lo sume compJeteJy 
B^ystenuác set of principies wbch make cnoss-compansom impo sible, and une 
***** om with Kroebers son oí statetiient as to tlie uniquen^ ai each culture: 
if one says that ¡angiage as we knms ir, and other systems oi commu.ucat.oii 
people, other methods. parís of behavior, all of whieh involve the whole 
bcMiya^ ay systcmatk, because they can be reterned tu die human oTganÍ5m+ .J . 
tu mnkc the surt of crosí-cultural compar^oní that you ate askuig or aut u 
the umqueness of each culture onlv as a punir of rdbrence for particular observa- 
nom within the eultunr^o that tabe equatimu are not made rh»n one to jocher 

That is r! t e danger, md it is ver v hard to avoid it. because uticil yon gcl an 
¡^1 d^cnpmx system which li es been sufficiently cndozeA you are ainit 
Oüíid to nuke fahe identihea tiom T aren Y yon? , 

^ FjlD: EypiciJ point» uould be tluu yf’H niight be able to ü^t .1 cms> Ll1 , 

‘nist-Ungu^gE binguagp whitrh j>uffidcm to tbink abone ! - lu 1 _ . 

feín < iTid to tbink .bou, riiem togcdtet; but if you t,ifc about- h.tlur vea 
** 8 *inditiother or not in otu- .emng or another, withímt rd'rrtncc to the K’ 
í,,d tp wiih cultural tvkdvitv. 

l^f-«AKrjs; flfauia y(m aRm that jill subjeets are ineviubly evaluaos. 
l n bie senw chai you are saying it, yes. 
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Richards: ít doe* snlvc a great number of artificial probJcms - the cbsskr warfkrc 
bctween stricc neutral sricnw which is not ccracerned wiih valué md poctrv wtiidu* 
conccmed with n-uthmg else. as l sec ir today, 

Savace, f am vtry tnuch inieí , t*tcd + too. in thr^c rrmarki iboiít normauve ispeen of 
scientc ’Vou said severa! tliintís .ibour ir - same oí them I thcnight wfie good. jut! sestte 
oi [hedí I don t yet undeixtind. Ltui une oí ihein, ai least. did scem to me lo be atecb- 
iiU tíf mista ke, at kusi J wouJd so interpret ¿t, You say: ■■Suppose chal the bEoIojjwE uxsr- 
nes abo lie whether this bone in the hand íf typiad of suda bones. He musí di en face 
t n quLSitün v. bether this h .] good bone 10 derribe. WeJ[, iJijc i$ a nornultsT qurs- 
tion. It ]k a biológica! q ustión. Tlier* |fcie. hintagy is nomurive - That doesni scíid 
to nu lo be ai :d| ti ir W lie re ver wc musí irnkc a decfriod t we havr n I would m\ J íidi- 
niii ti ve qiHüon. We nmst decide whai it is right to do. Ami. m partkükr. iftfee 
-Hs.mtj oí anaiomy íj¡ cmr probJcm. ihen what ate the right moves lo advanee anat- 
om y ■ ut c Íl|C does not in íEsell imply that the tfudy oí .m-itomv is per %c — 

Rj( H.iüijy WvLl, may J .inswer th.it point? So [.iras the amtodiist is JootiiiLi for j gm- 
y.i Mu y an ^ .mtü cu genwihzc ftnm bis observations, J .im s.ivintr vrrv litde tnnrr, 1 
hlnk : ,hart P" 1 M his “'*■ hniqiie ir deriding iij.it comes (k™ n to Is it ule- The 
ques&on is; Is it sale cu pneralize a description ofthís bone? 

Tin re sumid SLem to (if .1 subtk' ¡rjtisirion and ovcrbpping of mejtiingt IiíiTi 

iiln' 1 (T ! ’ W,t1 t . 1 - t L- ÍÜ *' : ^ nt * 1 ^ üut [ * u ' etrmenc chit enters into tbeafquiíi- 

■t _if"- r L r '^ lla ^ t " lls . ls the ctliical clcmetit of a langua^e or ota scienrí 

i-Tiii .■ L l.* 1RK ] Mt ,l . tt 5 u ’ rin S •f’t 1 language, or dn? prncess bv which ;i snidem 
l , ] "| S ,!„. MmV * /ff l! ! LÍ ' tí " Iim V or anatomy or aaything dxe, t arrie* the ahiíd vaJ- 
ob J| ¿ ¡221^1! Wh,C1 h ? lus , Iear ' 1cd tl> »tccp htmself cítfan, to bnish liis tfítLto 
,tr c rti\ ,int. mi oii. I hL'íf is :i nglit and j wttmg. in thc sense of a right j.nd i 

Inmin ' ” beJ "^- 1 s ” od little °r J bad lintc boy. This invades the wJiuie 

ym 1 „g p rtt yy 1 „ WUrlbí ,. Wli thí . TC rto[some c<Jntuiitm h „ e , 

and I rhint «unk M " rC ^Sbt.TTxat is a tueiarchy of the uses ofthe wonf icthicd.* 

I jjn n ..,n v .ir * ' V “nderstood me to use one tij.it was fairiy Inrfi up, whertJs 
ptmtíntionv that í '' ?" . Ij ' f Wl ‘ ltSLJ ''lly cali good invesdgatorv praertire, the sort o! 

fiavc not considewd. |S TIOt hu ^ d by i™ 

átnnp Slv ¿tl t " ‘ c ; “id íhh boner if somebody else ran tmzte 

wilj show vou a ivdí 1 - n*' J bort ’’ i'” 11 assunitny a very great ¿eú 40d I 

down i ti the «tatemen t' tht ' n pft)blfcnl ¡i ' 1 thiilk - ;ih « ut valué, but very lo« 

couinc, yon are bHiig^iven'du^''idn '' P ” int ‘ i1hiui the tv ' lv <’f tt-adiinií a language.Or 
chiitg rhai m a k« me hoil wh-!, | J c o ¡X™ Jn ‘ he,T] £ Z' v ™ l]lt ' «híc. But thi* u <he 
of people. Therc is the uuestiun-11 i rpe,>lng " n ,Jll ‘ P laneí;ir > «ale. with btltio^ 
bíacfebnaid, táeot ,j M v j-^ arv d } l ’ W dn >,OL1 s P eí| thls «Terdied word? [Writins orí 

of cultural erunes ch¿ n ineffi ^ hj d spdJm^ j s puc tuto a | W onc ttítegory 

«itli disappmvaJ, ivith soenl l - 1 '" M ' ort ^ Jíul 1 iim pimrshing that boy 

thcir tW n coinp^i t ion”nd ^ ^ I i* to mn tlm^h 

how|. Of t:<jTjr*e> they arv ifl l-L ^ r l | lLEM ° n í,ÍTCLt n 1 and tEiv vvhole two hunduíd 
comes Jong with one ot" ihr nv ^ tt ;lr J speücr 10 IJut sf j boy 

moraÜty, and wntcs ^di^nccrL^r-V 1 ^ 1 ^ 3 ^’ 171 ^ of ^ Western nioraiity, a\¡ ivotM 

itn. he m tañe mniateitsscd t t di>es jnvorn.’ 
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fririeeíWhcn thc culture Eakes one oí ihc mosc importam Instruments of di&orimina- 
don we powess - diffcrefitiatian between diHinterestcd behavior and. umntercsted 
behavior - and thnws u mío the imh can, that class won’t bat an eyelid I fas anything 
thit Eiurtcird happcncd? You can't persuade them. [t you could fmd out how to tcaeh 
tite begmningji oí" the greai suhjects. the problema that wc are raecd by in thc upper 
birmíchics wtMjld be vanbhing. 

S.V.m.I: Itseems to me that prcdsely bccause words like anorimtiven and setliicak can 
be, and are, used n diñeiem levek, dicte i> some ¡¡eme in referritig to some disciplines 
ü nommivt «ieuI othen¡ as non-norniativt:, But it is commonly said that medicine is 
sbkd m ¿ se use in which hiology is not, and I think that is correct. Smh a statemeru 
“¿íeuld not be rcgjrded ¡jü nomrnsc a mi comeiuptuously chrawn away just because w 
fiod same rturmativc activity ainong biologists. 

Hctchinson: I think ene needs at leaxt direc distinctions I hete is the normatÉvcncss 
of medicine and thc norruitivcnes 1 * of good practke in any invcsiigatioii; and then 
ihcrc ts i iJiird one that is P it seems to me, eseapiog lis a little bit; and ifr.it is the non 
ntitrvene» ofwhether it b worth while to make statcments at all, however well thc 
im.-esiigjfion has becn carried out If that is bcking 1 thcrt the whole subjetl is con 
detimcd. In nuthcimtics, it is caUcd trivial. I cJun't know what yon cali it in biology, 
biit [ think you gen en il] y say tha! it «s the kind of thing that a man in a muscum would 
li.i.ordiat the work is micre* 

^Ichakos^ In learning, »botani^iug« is usualI y the desLiription, 

Mmd: ►BJind alleyv too. 

HurotiNsraN: Yes. And thc ti diere k the very intenestiug phenomenon that most oí 
die «titrei aspeéis of bioíogy of fweuty years ago now are exercdiugly importan!. 
BrCHfiw: To Sonic extern that k truc in tnathematíes also. 


'í.waííe.: What - the tfivial parís of niathematics have becomc iniportanc: 

Biofinw; Well.die basLs of axioma* i o „ íbr exainple. 

^ichasdü; This is uricovering what h behmd rhíü ssord ^impomint.M We thmvv thc 
V'WÜ ñmpoitantfi atouiid with grvar case because we havdft defined it as etfiual 
^■Jny frttfe talk was a matter ofsaymg | that ifyou InokeJ -it »importanl« carefulh 
wtnugh,ymj wouki find a edu cal tag oil it- 

WeB s my uadcrstanding H wberi t answered you that i agreed with ujlo lisl. ui 
tlk ' ^fd ijiormative,^ woü thai it not only apptied to good practico in the s P ( - t J hL 
^ítíe.bm that K alwiapplicd lo che (act that you bad tn consider ¿0 oflifc in the eiid as 
¿ ^'Kde aj,d a U che saences in rckitum to one another, and that the«e mere, trivial, 
l hiitijíh worth doing, considcrations are pan oí the total pjitern. ■Chic gctv < u rito re. 
^ diknction th.u thc diFerencc becwecn medieme and biology is a dificrence in 
bu.i they wouid bodi be norma ti ve in that sen se. 

l¡ seems to tuc treme ndooslv important not tes lose sighc oí ilúM f ,' ^- Li 
■ hl ^ aiiccrtors gained in formulanng thc concept ^ *cWnw. t hou « íl . 
^hmé atnsut it ,11 our Iívch. .t may be difficult to exprc* wh.it is motil ny rm. 
^-but the mínimum is this:One ihauM not confine one s arte ntion tn science tu 
w| idt iv supcíficiaiiy iiscful. The judgment of thc ¡uicntist, the caste, a r| L cA< -' 
tisana of che scientist should be aUowed a good deal oí play and a P H> 1 Ll 
^ which to exprés tiiemsehres* . . t a^.uu 

he jJvucicy of puré science means for example that a hicurto í3 b J ^ _ . 

^ 1:0 tfudy thi,]«r organiuus which seem to him biologically mtercstmg, 

■ n&rence lo rtsose which sour núlk or those which cause niump*. 
h.^lkds: I aut goin^ to agror w-ich that. oí eoutse, but I am b ^ ^ 

to thk ovet-all Jand SiaJogy hm.Their i« something that corresponda to 
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enrignty in a sepárate study It done cm setde reruin things jhom wfc¿r it shauü da 
ít is its own aucboriry; bur, on the- othcr hand, much that it does - and y®urbactenak 
PSy * s J ÍE 0 ^ - is die concern alsa iyf trthcr iowrejgn siudics. And hrre cornetín 
your dipkimatir Service, not to dicu te to pcopJe irisule bactmol-Dgv wJut «Lidies thry 
should purgue. but c<i represent pubhc heakh. 

Ki t veh. Yon rete r red lo the tari ihat the sime ohjcct in ftjur different pGflíiomii stül 
thi same object and thar a dyild, therefore. may have diftjcukies in Icaming that d, k ij. 
and /i represen t fonr disrini í letters. Psychological investigado^ (uve shown thac 
reversu!^, rotations, and ’ipattal displacen wnts ¡¡re charactemcic of the pesteptiiaJ v,fldd 
ot certain childrrn or of tcitaiii age granip* ( 13 ) { 14 ), tu *uch diildren the proera oí 
[earmng co read may utvóíve spcci¡ií difFicnJties. 

Rioiahds. I llave looked into it a íittle bil, and i don Y thinlc that has any etsnnectiofl 
^ ]r i 1 ic symnietricalicy oí certain Ierren., Bm, on thc odier hand, í thmk úm quee? 
reversa , fbr i ilutan ce, tfiis tendmey en reverse rrading and writmg, might powibly hite 
S °j ' ís nnei rion with rhe genera] suge of imdlígihilíty ofthe fonn that k beingttud- 
* J 1C 3E1 I í \ tr car ^V Ma G eSh readíng. What one wanfs to actikve. if ene can, n a 
x tjutiKL of Stops into reading, i>r anythmg che you like, whnh h riij.\im,ilfy íntd%t- 


Kilivitt: Reversáis of lettm, if thry should oceur, are undouk™, 
tiomena bur arr eorrdáted with oiher pcrceptua] devebpmcnts, 

Richards^ I agree. 

kr-^ h ° NlN ' \ ^ Kíli ^ ^ ^ rm S ÍJ P íomeEhing whidi troubles me. Yon talkfd about 
.... " in J IS Jn ^ ir£J pologicaÍ ideas aboul studying culturas, and tbe idea oí tk 

l \ u!n l] . ° StUl í? n ^ C , ac ^ tü * tUrc ín>m Ofwn p[jint of view as being a halfiwy 
_i , J Lir ■ LU | t?fc -L L literary r criticisrn añermtdíi, I think you mentioned dwr 

efFieieiulv rV; 11 ' í™^ %Vea l ^ n S rhe suthor wanted to express ajid hw 
| r -■ i ^ 3 Tt ‘ í ' il r r 1,aE CXJÍ -tJy fhe *pit of diing tbai Krocbcr (4) ni» tn dw in 
cuJtrne: I ¡un not quite dear about that. 

ven^adv 1 thtñk it is quite pn3bable diat lúcrary rh™ry is at í 

Eiieniaritv Jtrari ^ í* Ta' '! JciL ^ bring up ihese dmtdmtote compEc- 

vou neadv alwav^^ "" * íev Vtír ^ stnuigJy that diere is one there at presení-1 thint 

in judeinjÉ ^ rritKi|SI11 ’ UV|1 r rs| iie quetbora wfaidb yen tá 

i" y ° U ™ m t£1 C* ymi do u? i don Y rhmk that „ 

a detensive utteran - ■ ^ sl ' uaiíon - r vv¿mt C<J í^o hade to my renurit di.it that vvjí 

a given culture wkh t y J ^ Uanted to damn the penpJe w r ho wk invadir^ 

their P"«“PP«im t.ke„ anotber cute Jrnd descríbing it with 

concerned Jicb ^ tllAf we Jr ^ becoming ¡mieasird| 

ti o nal the lont>- , - .^+Vj imiÉ1Kalr ™ >n ^'cent years Lirgcly beca use die rnidi- 

try to devt'iop n t -w wtyVuf °* ' VOldli h . aw tfl brcak dmvnr A'í w 

svays of tliinkine .m- u 'v 1IV ^ ¡ ^. ,Sru1 ÉTc:w wa ys oí comimmicatjng wlut tbme 
bettet perspectiva on the ven, moFd -* ^ffieufdes.MtYmld it grvr us an> 

of ounidws as enuaeed he^ i ^ ^° M 1:3VC í>ccn putdng befare ljs ifwe thntighr 
opinión, a new svay ¿f thirikmp Jh' ! " l4?(:tin É s - ÍM tr yir»íí lu creare a nnv cíimatt ot 
lyrie, linear ideas to a wjv of t h L- ^ ^ ' tTLl Ellov * n K ^ om some nf the oíd «aác 1 an> 
are trying to establidi the woid"' 1 ”^ ^ Ctfr -° lH of COÍ1lcxt *nd dynártiic pnKeisee Wi: 
‘íame proeess may i>n>dnee csh>* íor ™mp!c, vvrth che assumptioii that che 

works. .ví ,in attcmpt to m .rv’v I"!, ^ pen *H t Up011 wh ere and how tt 

ahstratiáüns in terirn ofvrrhre i, u 11 [ K ^ tatIC nrt uns and to put our ^enenilities and 

h S e™ tí) rae peThjpft Eha[ might bf , fa wjli , h 
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we are trymg (O 3 time oui oí an older wáy and do what the Hopis ha ve done tor ;l 
long cámc ■ namdy H lo use crnly verbs íbr abstracción*. | 


Rjchaíds: I wm srruck tbís rcmmmg by a temark about thc way i ti which fnnoion 
and smictLtrc can cbange places as the point, temporaria of imximuni s metes* and 
Ñijiriiíicancc, I think diere 1 * sonuihmg very similar going ora wiíb procer and *Eruc- 
tuteni (hu Imgnage-Tbere are ispeas ofhnguage which are, for peopk )ikc that, pur- 
ftiK-Krvuig, nither than perhaps pmmoting, aspcct* which have been neglccted and 
shnuld come in. [ íhrnk there is a very long w.iy to go. 

bulas lo your reniark ern ihe general breakdown of communicadOn insidc chis cul¬ 
ture.] igree weve goc to take 11 tembly senoudy. I am raw with irritations causcd by 
itty Harvard irprcscmation of thc intelectual aerean * - md | cmildn't give yon exam- 
pkí Úut woulii frtgblen you as nuteb jn 1 have bcen frightened. I am terrified. I think 
atniüf be that tlipy h*vr bcen sclected by ati improper selcctkm procesa and, if so, that 
'* voy serious. 


Bickiím: h diere ,iny evidence Chat t| is worse now thnrn u has ever bren? 

R ICHMüs: It h aJi gossip and impressions. 3 Úon't know whether it is sourtd or noc. I 
■¡houtd like to know. Of oonrse; we have come lo a short way of educadng, as cvery- 


body knows, with vo many more studems and.oti thc wbole, educalioíl in Jirger class- 
rDoins, and wc are trving 10 teach them inore abdut more chings. All iht£ backgtoimd 
ptóbsopby oí mine abouc che mer-aD united world view and abotit getting a héadacbe 
ívery moming tnneeming evers gnei and iroublc there are on the píanct wc do that 
¡nicIfectuaBy. roa í done chink it real] y helps tbe young ] ni date m the culture to ]carn 
lA'ki wiH giow best in hini, 

Meau: d'LLt dííift wu think also that wflíU is happcniiig in a period v^ here wc ihangt 
as rapidly as chis is- that as te.ichers, insteuJ of our getting beitcr ? in * sense wc get 
^tuse, beciuse wecanf learn by vxperience ftoffi teach ing gen ération after generadon 
ippioximately the same pupiLs becau.se our pupils are ciianging aÜ the time. Now. í 
go way and I come bák to teaching, somenmes with intervals oí fohr Oí dse y. >\ ■■ 
TJir thing | m\ ptogtEssivcly strvick by is that scudents can undemand now that which 
they e ouldn’t understand (en ycars agu. 


Kk:hatí|)s: A hopetul thought on which to end. 

Hin(: hínson: Wcll. thete wis just onc p.irting tfiíiugho wc are acmally in -til dns di 
■cussicn of]anguage T thtvmmg away a grejf deal of wh.it wc know. 3 ,lwtl i ik c Fran u.js 
tdkin^ about che substiiution oí ideas oí proeess tor static íuhji'cts E\tr> tina- 

with a rime axis, chai is wbat wc are doing. We have been doiog it vítKt 
sílé **pnnm$ oí the eightecnth eeiituryThe only ching that wc done do is to reirog- 
in thss group thdt that is what we have beon doing h-ilt tbe morning- < k 
of lis, bur it ss compartrnen | taJized: and cno m.iny people in rhc hcerary diKj- 
regañí j t ,u j mide and scicntihc and inhuman thing to do. Ibic ««F Ll > 
?»W and wéUme&tíxé praedee. .nd mernty has to be spread out i httle bu over 
fí ' v,r Hnrs'ard and Yalc fres b 1 r 1 en and otber people. 

Aqd you have to rreognizc tbat moving y our tye is sometliing íb.u reltvant 

^ Bonen; I think Hcoditus firxc said, *Eve£jtíliftg ftows.* 

^<KtNBuj£iH: One of thc statements yon nnde. Professor R.ii ’ 1,ITL ^ Vfhlt ^ '™L e vOU 
™ **>■ much which ! w,mt te, aS fc ,K>ut. .s this You M ,d th.ii the hnt wuh¡e ^ 

^tuLorthf importam une. wm wii.n lantíu.)^' ro l,<ie r ” 1,1 J ‘ hUt t he other 

' ni portan, qu^t.on it wc wi S h m m!k a^m.nythmgOn ey ^ 

lid, Wíhcri you mld us wllv vou lud f h Jf aonble, you s^d, vou u« 

0C ot W^ior^c that rcallv very importé a» tong » 
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i])f «u temen i, *[ am usíihí diese íertiis with this ^nird corcqoüraun. xvitb thas gentil 
mtmirig?* 

Richards Yen, 3 ífiink yon can gct out afir. í thmk dial twcnty or thiny ve¿rs 
ciii¿c um j terrier to a íot of pcdplcs honot thiílkmg. I thiiiL nenv. sfttuchuu-, thcy 
b;ive ^ot jctustonifd tu iJit* íjtuation and ihcy vcc thcv can pm thctr invefted ccnuiusi 
tlseir spcciaJ meamíigs, un it r and continúe* I don't thmk dut would he m imporunc 
poiiti, (herc are odiers ior which ihat wtmld uniy sctvt j* j imtdei. nr «n jiu examp'lc. 
I :mi Tiot su re t ?hould íry 10 elabórate very mucR huí m places whcrr yoü do 4 
r.itfuT eniL'ia] chaire js k> toiiccpdoi], u turas om to be 4 choic-r o( JjnjíLíJiíc [Ji.it yuu 
ttiight emplúy. 

Rosbnbiufi jti: The lánguage which ymt cmploy would, oí cmirte, deptcid on ymi 
desires, un whai yon think i> rhc rijílit way tu criticize somexlinsg, tbí Impune y™ 
tliitik is the mosr uicfuí une or the une that altile purpuve-s which vmi ¡pwig ro 
folla w, ít wül alwiíys be nathing but a tool, .in impurunt loo] in general The betf Un- 
however, is nothing huc a poor tool. But once onc realizes rhat. I don't think 
diere is any Special trouble that ames. We just have to íry tn reúne it. 

Ki. hahi>s: Uur ibw is a point where its dcfcction nuv sometimos be tti meritTlui 
K consundy the hnc of pnigrcss in rhis kind of speculation: tlie brcakdown ofthetwJ, 
rhat feally » the tmpbmnt pan of the observ-mon. We ¿re not tramed to time chjt 
We biamt- the language, and we shodd. ¡rotead. iocus cm the Lmguage- 
It f muid have a l.ist Word, ii would be ibis; if we could only t;ike account ofout 
t orist.inc, u utu.i skiíl w'itli Sartén.itui transl.ite that uno 3 general theoretiol 
4 ! ni LrE,llu In ^’ wc W011 ^'^ vcr y r icar where vvc wanted to be, Wc consl.intJv knm 
tfnn^ in rraLC.cc abemt lanpage which we .nc blmd to, u>mplctdy. iiitdlecm.il ly.! 

m is. I t ink tlui wh.n is important in chis is that what can eastly be a itutteroftdti 
l™?' t '" > t '- <inK ‘ 3 tn.nter nt principie; that iv it is perfectly possiblc fot us m 
Jiil-" '-."-'i 1 r? R ’ Mk | CVCr \ 5hjJt: a * ^decisión or tmth in .1 statcment hy prefadng it 
, . U1< ' 1 f’ * 1 ts 1,K dly cerián that , \Ve eommonly do that- ! think the 

¡ _ _ 11 1 , ir lltll|rs IJI niathern.it ics, As K.usseD and Whitdie-id have shü«'n.ít 

aniinars'« h| t%Lr> 1 ”" 1 * 1c,nat ' fa ^ coniputatiofi to he ejipressrd in ordinary If^ic. in 
fonli Un, ;r,. '■ t> ' í ra , ii]iig mi speeiat niathematical norioii mtrh as mimbtr, and se 
coitinnr iii in" >n '. '.'i'' ' " SJm P lest arithinctnral computa!ion becomcsa wrycompk* 
inaiiuenis íbrifTii^ r >lJl " VL ' n ° l l ^' tn pages »f text, and n-sctuhiinp lcg.il 

Í rT Ut ™ ] VvhlCh nobodv ‘ -‘ n P^iWy hupe to fíillow- [I rnatli- 

de h Vcl ° Píd »' -’.^-tc stm-th:,. ahí.«h cveiy- 

intcrence it w-oulit ' tri " 11 " 1 ^ IJ ’ r ’ lltL| irioii for syüogistic Jogic could makc that 

sume inhi; of A nw ;V ^i ^ !l<:c ’ Ll1 ' to ^ K ‘ m uhder Mly circumstances lo do that-lf 

appearattces tvi niHr V' "i ¡f* a Ijl, gu.ige which Causes ihem to expiess universal 
is perfectJv trúe .1, IV'^^. ^ T1 " ,steil ‘ í of t 1 ' 1 ‘liialiñcacioni attached u> the noiin, ít 
thdr descriphora \ nh > Etidkli Í L '™ ry,hin f tho V , ould ^ We can transíate 

bccomc intolerable ptoKx.iv in Endish th^J ^ ^ de,,L ‘ r 'P dl ’ ,)s rcnd 

the situariún which to ,j Jt . (II .. ’ M : . chances ' trc not sce that aspevt ot 

iinguistic scicutists, that^uiythinsi canbt ’ íWln ? í ' |,:,r th< ^ P'-‘>ple ¡ am thmkmg of the 

* - w*. - ¿tzzz írnt” ~ y ,j w -" - 

¿sr z :?" 8 thíir — 


'Je wlia transía te fkoctry. 
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RastNBLütTH-, I can give von -m cxarnptc in Spanish: curci. 1 would havc to writc a 
bocikto cdl you what that mcam in English. 

Savage; What does it mean? 


Rusesélllcií: II would takc a book to tdJ you. 

Pms; Hut in any book in wliich yon tuc chai wW. at che expende of enough prolix- 
ityyou cernid tremíate it. 

RüSFKBErFTii: Buc not che feding. You would not know what I ani taJking about. 
Andifl gjvc you a good example, je wouldn't even teij you. 

Miau: I think yon have .i difierent point, thougb, thc point chai Bateson imde in bis 
pipetan pidgtn Ertglisb.Ynu tan say amthing in | pidgin Engliüh (15), 3 ha ve tmns 
¡jted p.irt oí/í/hr m llhtidrrlami into it. Ir can be d<me. lint thc point is that yon dem T t 
wflnt to.There js i way to s,jy it Eonnally. yes. You can intuíate Sapirs oíd staíemeiu 
that Kant cernid be writtcn in Eskimo in su ch a way that it i-s formally truc, pmhahly, 
hit it leaves nut uf account thc fact thal you wntfi ever want to. í !oiiveisely t of conrs£ T 
.ifter wr have breóme ac^uainted wiih diese concepta, such as thc one yon are nieti- 
áti^rruí ot tht>vc I tlnd m cach language E havc lcarncd, 1 havc addcd a few thingi that 
1 need.Wc’ can use our knowledgc ol other hnguages to shake us lóense, t hat realIy ií 
[he point: not to cake nver the Hopi ways ofuymg thinp, bnt io shakc onr own sys- 
teni Icese, su that wc can buitd ncw ones Wont you agree to thál- 


ftintABiis; Ycs r l tilínk that w true. 

Ture r; "Diere was 2 Germán huniankt, tbr whmn I have che greatcHt r^pect. Sien- 
id^wfio uroie page Jter page on single tÍEieek nouns, expíaimug that they could uot 
he tirmslitcd, md pataphm^ing them in a gre;¡[ many ways, trying to show that h^os, 
ífter aü F rjepreyses what ¡o$>s Cxprtsses. tir that itfíTí 1 , nienit, vveü, arete, and that flodi- 
^you could say in Gertuan would exphin ií (16) (17) I k went all anound thc hush 
131 ttyirg tu give you ^ general evocative mealúng fot arete or as he teli it dn>n 
be imdrrítoüd. in rile eontext ot thc Athenian deniocncy ot such and sm h j ye.ir, 
even part oí j year, wlieu it was used b\' sutil and such an anchor. Whcn you lo-okct at 
^nie ofthe teanslations that he gave in illustratsng his points. thc rnajonty ot che 
Gtcck words, interspersed wiih a few Carinan prepositions. and dieu he 
un úi show tbjt anlr ditlered tnnn dihii^yne, and therc was more Gr-..-:. cu n 
tkin Cerman. 


MLsti: Befoic wu end ibis discussion P I diould like to go b.itk to onc ueIkt ¿spi L c ot 
-hat f ) r . Richards said It seems m me th.it he was aho dcalmg with chis i]u^tion ot 
"*&n& and Icarning .n the very young, and that what we know aboút aü sorts ot 
íiL,n & c 4n he timdated irito pedagogy sn sueh i way that we w ¡U be a t to 11 llíVl 
“*ddtial 5 whosc conmumication putendil wiU be so much higher. It gp^ to 
l askcd Dr. Bigdow sbout two vears ago: If he eouió íe-ednrate i |LLl ^ E A1 1 
f ^ biOft-s ncm.\ would he do it diflfertMlly? ^ ' retnendiei, he «.id he would sttt t 
^tiviccasbrgc a bnimThai was a conversación over coffee r and it tnay mit -i | 
it- »ue the desenprion ihat Von Netmunn gave of memory at the tune i ^ _ 

^it F ind thc ptKsihk- aws-rcfrTencing becvveen hhng s^tems and , 

■nitanec. nnf \ senesemt niemory; mises thc problem ‘ n connettn>n w¡ i ^ ^ 

*' h- kr d ,: . is mitighere. (I think you srill all hold to thc bypocnMV 1 au ^ ^ 

{H ' only ahvut a tendí ofoilr bmín in somc way or other r) We L ° 13 L >UI J K _ 
u l fl-bserjettons. in thc righl ordenas wc are edutatiug diildten. aiu ta - ■ - ^ 

hnsií that we tnust tan Ice ihein malte a mistake, K-canse i i ^^¡íhh in 

toiHstcps foreecT. The hest Illusiratioo I know is sdll that o!d sxv \ < fc ' dcüet 

^^^ndEugHsh puhlLslscd in 1923 (I8). 333 which bihngn^^ ^ m . É ouJd 

^ at üic collegc Rvel thatl at the kindergarten and elementan- íevel 


Pi] 


[Jil 
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h^ari to use al] ih ese cmitrtpts uf srWtiviry «id types of ñliijg «id hieraidiiH uf 
erjjj^tiottí. Whac yuu wvrc giving u\ ¿s 1 LmdmtAnd 11, w-as a model jt thc edua- 
Eioiiat leveh 

Rj t. naki js : Ves. it is \vi>rL thaí h;ts been goiug on vny Jabontrusly fbr a leng time, and 
I im quite ready 10 say ihat we have evidente now, rn te-mhing irafing and English - J 
aiTi um sure yet ahout Freneh and Spanidi, huí Englúh - chai the onicr of the oprj- 
□oik^,. che ondt'f dE presentaiiori oí semcticf-sifuation uní ti, ú¡ dccisiw. 

Mead: ültl 1 ^houJd hke to add to that, now tíut we have a Üttk bit of evidcníe ir n 
ojily t ase-study evidente that infants vvho fu ve been reared on what wa* erronrously 
taJIed kseíf-deniand* get a generalizcd eopadty to reduce confusión, 

Richards: Th.ii ■* quite ríghr. 

iVIhAn. So you gct this sort oí ari.llogy, fbr ¡rucanee.', íhat it’ voti try (o teach [he child 
vv u ’ Us cajue ^’ ' v ^° k* beeo ífd i» relación to its own rhythmi, «x> mam' «amper 
tation systBmS at omrr - fbr instan ce. tfanetr bus n»ut« - he wiU «v; *Stop. Ifl lean, m 
more bus routes now, I wili be confused.-. 

RícjmriíS: I bey Jh* righe. 

Ml-id. That is at si\- and «ven vean, of age; so it is posible th.it svc can bcprt chis 
c « uest,0n ot t>rdOT vwtually at birth.and then foUow it jJong. 

“rr- ' OUt btnc ^ 0f,s JS C ritic. and more so as an eductor, do vtni hace systcni' 
l ' J ^ rsot| . > m mterrogator, and his vis-á-vis can esublish coniinuniotiim ovft 
- J;m - VVlt , m ” rt e ^Onoiuyr Hits room can be used .is .in ex.mtple. Can l,ur<iiher 
w í en talkl, 's to * P-U'cnt. use tliese device* which <et a iluarer fof [he 

* ,r ,? Ur ex<:ban £ e Hirve **• » b¡»*i» for further exploraron? ft is usefut to 
remen, ber SulWs phrase chat (he pattent » a stranger ( 19 ). 

llv'ui'-nr'' I can giw you two innanen which wÜl fit i tiro svb.it vea 

y, L ' tn ' J "’ <WI ' TrLtI11 now riiat it ¡s .i more effirient,suisáctory pmcdbnt 
rverv s . nl < ír,llhI1 "- < llf childreti, Icarrnnsí [” read or (eanuitg j seemni Ungitagt, 
And H ; l " L;KU - ltlí1 .'! on J Hcreetl ni tfie artificia] sciwn space, not m a booli. 

teacher with . "j IH K \ r]t tn S m ' thcnl the sentence, not as spoken by thf 

a recordir » m r u tlH Jni ^ ««npiioatioiu, bm fom a record mg.Thev wíli do dlíngsto 

*ide pniduct.The f i , ' "i " K * K ’ V , i;ct l1 prununciaüoii m that wajtThat h i 

child orthe Je-interisl' 1 | , ' <>IIlt ” ‘ ,-U v ’ uu Il;,TC * re,eas «‘ ofexpJomtory action in *r 
very ¿meSng «« P™m w.th a verv g ood t«che, [r is 

Hnglish^speakinE^e™ tt ,t: ' ^ >W v,n ' e ^bhsh eommunication with. tiy, an 
knowtedge ofe^-h m- her Wh train ~ L ^ oul: upon which nerther of yon h.r 

Rlí J! y™. ^hat are the formal steps? 

r™' ' d ° * * 1 mcet an f-nglish-speaking stntngcré 

the serious ownliüm"'¡hV' 1 *« now;but ratlier, «bat Ote 

-H-inted, tn^e™ >y t ° 8« P-« «hese barriers and keome 

Richards As I underst L -n’ffmg máximum Information in a shnrt time? 
problem in raiglatul. Jt 'neifé Ik "" pni 1 ^ t '”' ln thi * eountry.but 1 ]uve a horrible 

to 6« saüing to anyone in EneLiód Thi^ ^ k *1 ” lOSt pcop,c beK - b,,t h [!i vcr >’ hwi 
vriN Bonín: The samp pm ui , " J '' ^ J tec ^ ulicaí probEcm ofcoaiuiunicatíon. 

wli.ir difierent frveL SomeJiou' 1 ^ 1(1 TrLe: - üH^es. in littíftary criticism.on .1 vonit- 1 - 

^cablish wli.ic the smol ofrín^ otUr ' ^ >u ^ ]JVí; to kmnv or yon ha ve to feeJ ur 
— l - .. . ^ OÍ dK 1UthM Wcounc, thcFc , re hk princed woré, h* 


OUc «ftd hecwecn che I 


t >u]¡ie thmg arisen fbr a hisionaü when he wmJa 
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to í%"3¡Lni[e whethcr Caeur tlid bis jub weJI or not, and chinga of that sort. The same 
chingan»?* iEi trivial and Icss trivial situaOons, bal that h thc problentL 
R. 1 LHAXDSI ] thmk [h.n is che heirc of ít.That was easy, relacively, vvben you had a su¬ 
bte culture in which. when yon eneaumered ;i new íext, you could asume that the 
p^i,ypie whn- were meedng it would have had a comtnon litcfary experience leading 
dicm to ir. cve-n ifít were ouáy che Bible and Homcr, and %o on. Now, when you earft 
kvr iny coníidcnt expectamm that .mything you muntiem will have beern met befóte, 
cnricum is alniost lost. 

Miutn- Done you mean that befoir you can talk to .mother perüon, a chance - rner 
jsid totally unknawn persom who, however, does spestk yoür hnguage - ihosc are your 
condit3om H aren t they - 
Bikíún: Ye*. 

Miau; - that you ha ve to woffc out bis proba bJe image and understiinduig of who ymi 
ne? 


Broílk; Yes, imleed, 

Mead; And his wütingn™ to talk to that image. 

Biceicw: As you did beforehandf 

Bromn - You rmm project tliis un iverse of expectariom. í would request I7r. Richards 
to TevLnrw his sfcatcrticut that eritkism is almost lose, and with it tbe wriiing at the 3evd 
□i, or with, the certaindes of a Goethe or che sevenceenth- or cighteemh-vcntury crit¬ 
icó or thc CoícriLige wbtch you quoted. t van understand yout positiort in córiip.irison 
vi rh the mid-twentieth-century uutbor. bul. autually, each oí u* k a critic every day in 
rwry piece of conunuEiication. 

Richaups: Oh, -vurejy 

B«Qm¡: 1 1 m asking thr imponible. of cutirse, but that i* the pulpóse of chis meí-ung. 
lü pnar ex poruñee, what are the formal barriera and how do yuu opérate, ettner honi 
pase operitnce or by very careful pedtagogic logíe. to establidi a cheatcr. ¿ tr ‘ ill]L ' llt 
rcfeientT for man.- meanitlgtii) communkation in tvnns ñor oil] y ol the supfihxia v-i 
uís but oí che ntiances + the deeptf appeak tí.> pas-L expe ri en l e 

Rjcuaus: I can deal with just a lítele of that in a momcnt.We hád s though, wheti I 
'3id critkism jIuiosí lost, exactly the same situarían Lii.it amse ^ irh Savagc. .un uk 
ifvír -nomcidvc^ and the bonc and «thics.^ Yoü see H you can ^cud eritieísm 10 .istio ^ 
nojjiic heíghtSj and it beconies a sort of peculiar privileg? oí rhe 3 itera r> Lnc.ii; e 
concernid with enndiin. Most people say; «Oh, no p imt ns!- Bnt yon m cig n- u T y 
b'idy Ls bting crilacal, ]t] rhc mosr ñindatnental reírse, ■ssuii cveis iitctr^iet L ^ " 

J »*« hinuelf or takes (rom anyone elfie. Now whaf can bn:ak down thc tamm J * 
kind of thing I hope I hmx" illustrated by comparing the erhics siiu-ition v%lM 
icbm siiuarioiu 

thc nuin trocí bles of language are tndlesdy recurfing-, Thcv ave certau 
mi >n pattcriht.We tYmnnue with ,rd /jo. ¿n.ilv^es and mipnwisauorts, to dea 
^eistandiugs a, they come ap. But where is diere the general^d 
^Tstandmg^ or thc generalized ttchui^ue tor developing ski m mnuing ^ '- t 

Vrobabíe meaning viriations mxü mi a given utteranec. taking t il *~™_ ■ I11 ^ uní l eí ^ 
rwtKs - 3 hope ofdoing ir would be ilirough a stmeturing o c e ^ L ' | mtand 0íir 
-■tartdjiig. |f yoij cou ] j do that. you could begin to teach 4 í - 
^other bettet.That is my hope. 

RjíK:Hr t would be intertsted in anocher aspect oí LTOgnagc, ti mg caj]Ce+ 

!r -il nm-ous system ÍLimtmn. Ii seem-í to me to have pin efmu y F"- rh<1 * ' i noS¡i ct . r _ 
( l u ite jpart fei m M y social significante, though die pcrjon-i lL í1 " n( |cT ¿ v i t [^ m 
ülnJ Y devclnped by the sodaJ function, But probably there are equ . 


psi 
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íbnm or spccirs without ¡anguagc. it iv pretty dear thjt a rae confronied k tu<i doon 
sets up a hypothe&is, orienring hirtlseLf; lie goes to oiif duor pr the niher The diJJvr- 
cncc bctweeu cliai .md the.- personal fiinction oflaiigu.iige ¡n fhar ir same way w? can 
remember something about che sitúa ti on which calis up a word.Tlm wtird chen oip- 
17*1 nizes che whoie; | thii is fc the fuñe e ion oí thc word, or tile ¡ictivity df che central iva- 
vouíi syscem wbich is ihis ivord, chcn organizas tbc wholc oí che ccijceaE nervous sys- 
tem En be oriented to situación accorduig to that word. Jt is ¿n entivdy persoml 
thicig, and in tkat seme not - 

Ric maros: I llave .a doubt aboui »enrirrJy personal, r ft has betn Icirnd m tnrciper- 
^am] írladoíis. 


Reuch; Yes, buc now you havr to consider Icraming in.etcad of taking thc artivky ,iá \.i 

occurs. 

Richards: I dun p t thiuk thcy are really separable, iré thcy? Thar is my poitit 
Reoch; [ think wc have to sepárate disrm ¡fwr ,nre going to think deariy ibout them, 
beta use we havr to know wiiat point we have arrived at m Icaming, 

Richards. I &tn worried aboui che cciiird nervum System* I want the rese, iny na- 
vous systenis yon can provide, cvcryihírig. I think it is ncarjy cverythinjg that comes 
unto languáge, 

R]i.>i n lí wí m.ike ¡c thac bíoad, tlien it is very dirfit uh to ditlercutÍAte jnythin^ fiüM 
ic. vv ierras ¡ rhínk we can srlect tactor; o lie of ir, espccialk wheii \w see rite cfltfE in 
cases 111 which diere are certa in deheiencies. 


[ 77 } 


Rjt jrAMiü. [ want very íliuch to heai- hovv animáis do eomimifiicate, betauae that 
would throw a great deal of light. I diink. opon how we do. 

F^i.se ii, Wn ari teJl a Ioe more about human bcings and how thcy canummicaie th¿n 
atiout animáis A very curious thing about bnguage » that diere ñ a i onumiom iom- 
rmJMiL Ation whiL-li is ginng o.i thmugh time. Wlicn a mmi o used with mp«t todiat 
tommuniLJtion, i ien time is stopped and vve no Icmger deaJ witfi rime bs-Lause eíic 
IS '^ v ^ lther SD ^;,and if it is so. ,t is akvjys so. and ¡f je ú jvat so. it is 

ZIZ uw of ™nfc vve have mtmduccd a digital wceiti jaread pf- í dwi 

. . ■ ia ^ Í ¡ U it an anah>gizirig system - a sysrcrn wflkh rs a CQtÉámpm 

j 4 J ÍOU 1 mui ^ 1 Uui <\ wirh continuity ol interaedon. Wc put in a wnrd which 

t-z srrr 1 :-^ thj[ ^ ^ ™>y ™y ¡» w< - ,, n ^ m ,, ^ 

desrrov tinit' . ^ i ^ " nL , l>t nl ’ l J í,r ^nctiom of Ungiiagt in conirTiuiiiirarion - i' 1 

‘ianaemus thin il.- C C *' 3t at *^ c pres^m time lus made langmge íuth J 

dirixtion^ in in 'i ^ 1111 '. l lai linie in tcrt,nn liirecrions i rutead ofin dthtf 

T ;■ p plL ’ n ° ltlnger tr -‘ wh* other [>™p|e »: 

talkinii thir k • ^ CJtl ¡ n fí K iiHicpetident oftime and ¡tpaee. Wbile ! íh 1 

w-v>rds >^u use isriiíídeü ^ ” i ° meth,n & ptoceedíng in time, bnt che ¡ content ofthe 

time and ^ ^ ^ CJtprrisl ° n ní meaninj^ k ,i pnacess nccumng horl) in 

betwecn pcoplc th^Hnv!>lvwi ogl “ 1 ^* Kti ' f ,t? The lammunicition [fui gees on 

the iifting of their eyehrows and'di ,V.' tH ‘ rNons ’ the stiessev in their shotilders ttti 
&ioí n: No. When 'you rail 1 "" ^ dt>CSJ1 c havr this digitaJ chanrtff 

divide thiriü np mUc h nutro L ^ lll " i ,u ' 1,catlon between pcople, then wu havr to 

- ^ „ series nf r S'eiÍh í " ", ^ -ali^n, Jf 

vocalizad onjt doesn't nurtoi- «,h¡ -u . 4 ° nip ftKIC “ !S ’ ^Iwenrities, or elabórate neis flí 

¡ ategory we use, we will je u, n e end ot'the series 
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[uve that sitwaticna which is piohably the simpfot, chai in which therc is a donble inte- 
íniPQct ni" 1 1 1 L* orgamsm with the envmintncnt, probably mcdiated by brain-stcm 
ifwfburfflii? In thbcase the vofalizatiun is j part oftbe tota! aetivity of the organism 

1S a LLUIt. 

Now, when onc proceeds through a series of categories of cotnplextiy of voeahí;i- 
!]ú]¡!. L>ne arrives ac the other extreme, m which. regarcUes* n f eI^c ton* of voitx, the 
^ nf fandwrmn(c» any ^ture, or anyching ehe chai gt>e£ with ir, the entirc aitrí- 
mtiTiJtaliun is contal ncd in the conten t of the words as dcfined by Webster. You tuve 
cvnything in between + Huí whenever a word is used r then you can sepárate the signif- 
jLaiKíí üfch.ir wotd in terms of ste contení, as somethmg that stops time. 

McCuuoch: Onccfbratt? 

Rjoch: Once fbr a[l; and thai j* it$ num function, which is sotnethrng aboiat language 
which ojie 1 mjcsL.rs when one dcals with peo pie who b ave diffirultivs wifb language. I 
thsnk yoti noticr it with children.You certahily notke it with pariente, You can see a 
pmm come feom a situannn in which the contení of the word is esscdtiaUy of no sig- 
mfkuuice - che tone nfvoice is of treTliendous significarle* ~ to a situado» ¡n which 
da* concern of the word has cntirely perennal sign iftcan.ee íti a very limitcd sicuation, 
iikkating whai he is going to do in terms of so me very limitcd thing; to whac we 
speai ofas normal wherc tbe conten e of tbe word is very importan*, bu i in the se si se 
in which the language is socialíy Icanied. One oí tbe most jnteresting ihings we tan 
inroi neceanly was .1 fobotOHMzed patient who apparentíy did not llave a concqH of 
wh¿t wjs gomg to happen in ecintinuotis time* that is. the re was no fceltng that d he 
hiE ^onjcbody rhe other person wouldn’t hkc it. Partly a* an experimenta we deuded 

give him a ta n gna gí* formula as a timc-hinditig tool.We trie-:3 saying to hini. H 11" > oU 
tiit somebody, they won't like tí.» W a tilín two week^. the hitting of peo pie stopped. I 
dem kmivv U 1 lie formula reallv haid ^uythitig do wirh the charage | m tbe patítiat, 
o» wbdhcr other tinplieations or factors werc respóndale. Be daat as se inay.tbe time- 
bbdijig quaüty esther getting rid of time or making lime pennanent - it die same 
[hsn;^- is very cunoiss in language. 

Riuuwk May l put .1 note m here? It i v |ví-,i a footiiote this asicm1t|!] 

^ are buariiig one anotber make .1 senes of svhac appear tu be a.ssertioiis in the tu 
indicañw, yet 1 think if yon asked pcople you wuuld tlnd they vvere rcally talking 111 
Jnother mood iltogetíhcr, It is CListoitiary to calk in the indicative, hm might it 13 | >r 
^ wbal yon werr saying was only the equiv¡dent of an opcativv- HoW wouíd it he to 
CM »cdve that .^There is all this going behind botla of your remarks. Dr. lkioch s 
wh-rj] ytui uid time.» I Elionght 1 deteeted amund the tabie a il.il um . i k 

^rt of macaón that occurs wlicn pe o píe use 1 pbras* which ¡s iham-tcrisLn i.i f 
^ a Htuatton which causev tbem to expeer prose, 3 ktiow 5 had to adjnst ^nyse or a 
itmoieiit 


l'he qucítion cante up the other d.iy whetber tbere couíd be a t .inuplinn-iitjTi^ 
^ttiatinn, cuentalísm» and "■bhehavioristti.i It 1 * moch more citan that, u ^ t s ‘ lt 
raftd «of «prwion which ^ don r know how to reph.ee but which do vmt*.** 
^PMaken f^ni the integral acdcii of che rmtid. 

^ lí>í:H: Stit sometimes they don Y work- _ , 

Kjchahds; 1'hii One did work m time - hut ir rot>k suvcral peopW >» lhc rut>m ’ 
r|l] ^k,so[ne ñmc to tolérate this ^destroying time.* 
i'-R r Qwr I sbU can't tolérate ití 

^ fLlCÉI: J htw k anotht r aipccc to vocal language which is quite etueruiiung^ b q 00( j 
IJt *e infomution convm-d, H¿rry Suck Suüivan illiittnitvd u H ■ 
nL Bhí. Mn, Thom,,: ii hiv ¡, een i perfecriy ftud party tht* r'.-emny, *nd you h*e b 
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>1 horrible bostas.- U yoi4 put the righl imanación on it, ihe woick dón't matterand 
yon can actuilly grt away wiih it. 

Savacíh: Huí t,ui vou? 

Riíhü: Thcne i^ onc ochcr aspeo tu ¡chis problcm ot I should Hkt cu üicn- 

tion; that is, che magic of eominunication chai h-is rtotbirtg to do wich thc contení 
ííoillg through che fEglit formula does two tbings; íl kecps the situación sinjaufiliztíd. 
luaf it al.so does .mocho vcry importan! thing in tbai n Jírcitts tbc range ovcr which 
cnmniLi ilinación tíiay occur. Yon bump i uto somcbody and say, *Oh r Tm so son)/ 
Yon re not mrry. It is not somcthing yon can be sorry .ibout.Ysni may ieel dngriittd 
yon may regret; chore are scveril dimga yon may ted, but ym¡ aro not sorra Buc ynu 
say r *Qh, I m so scsfry.n |t keeps che situación smictirraltíed and limíts the man lien 
[r?] what be can ansveer yon. | 

Savaoie: He may $ay> "YüuYe not sorry ai al!.- 

^ 10f rc It still limits the cbing that yon can say. Now, thns curious functiütl whidi is 
y.arried to. vve might «y, a pathologiral extreme in the obsesiona! neumttr tiste hj 
thmk, one oí Lb e chieí ieedbaek dr tense mechinLsms 10 pntvcnc complete bccaktkmn 
and amiety. But it is a tunccion of bmguagc in wluch l.mguage es not bdngwdlD 
Cernís «t its contení ur in cernís of id mtonation, I think in vour teaehing expcrimnltí 
vou are geiting a very important use of cIiíh ftincdon. The child gen the adecúate 
response &O.T1 ihe Othcr person. whidi h predicad hy the child when he rea¿S* totbc 
s>m i£ís pmpcrly. I his may have nochiiig to do with the child and the symbüb, ndtb- 
iny <u o with ciie diild h Dríentation to the contení ofthe symibols.You pnmt tfuroui 
\ u u y olí s,lv chat Jar k and JilJ are not importan!* íc is vcr\ r much concern cd witk 
heu^ to do soineihmg that wtU gct the personal nsponsc chai ¡s predii-ted. 
Rjc.iiards: Oh, yes, Chat is al]-ímportant. 

be in a difieren l: dírechon íh>m che dirección of the cotmtcnd 
RiCMAJinsj Oh, quite, I quite agree wiúi ch¿t 

,; ,n ni a _i 1 1 f 1 . ] hís '■caces chai tbere are Uiiguagn other thln the spukcn or writtdi 
ain r.i.n .mguage c,m he used for purposes other than the tommission ofinfcr- 
1 .1 wonld cerumly be iti complete accord with wbat volj say. 

T- U ° nt | taki " lllal pnint of vítíw toti seriously any repetí tí ve Icamed 
. ■ j ci inm v .3 anguige. { hjc teams .l rcpecitive movement óf che \tp hccnJ^ 

d™™ Z ! 1 r • ,f f.r***>»*«r 

throuehm rl 1 T n ° T IÍIV ° vc Sc1 ^ communicatt<m p chcn aJI repcpcive acuen^ 
iham^Kuic the wholc umve™ wonld have to be regatad as Jmguistic. 


word, 

marión 


p>] 


Savaue: That Es a tour áéforcé, mfi ¡t? 

asked for the ^ ^ m r ^ ct ° n * bcre are ttvo more peoplc whü bavt 

he VOS poíntiiijr !u„ ^^ hc ipü:,ki 1 should llkc ^ *“ 

b»™ mt ::zr od,rr evcníns ihc - 

or wihñtner ^ ¡pP 0rt;,ÍK ' c of maíticilttiig disáplínc «r « 4 » 

remarle or how per^oml h., ! m írÍLls b ^rliament; that no matter how fbuí the 
addrcss the chiir The v* ^ "' a * WíUlt to ^ ín bis .ittack on anoilierhe may ”nk 
miw B on the mam *,ibject? Ü ™ ™ ke * rhe tolerable. Will vou ct>m^ in 

; t]sd fhc tQ th f ^ LlíJSt1üri of .Unguagc about L-ir^ma^- 

impomm distinctiori betvvecr] ' , U i ,USf hcc11 1 beca use [ think diere is 
hand íbr talkiug about Unini ■/. LLn ^ 3,1 K<- L a nd a .dftvrfoW W? can devise i short- 

equivaJent to strinini ofstafi’rn^ ,M ^. n€ ^ Wv ]n ^ke abhnrviated noises chai are realh 

^ in t ie ordinary hrtguagc. On the orhet hand, a niA 11 ' 
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must, I vuggot, have j JiHérem set of referente or mu*t indude m Itast somc 
Tcfcrcnti litlFereru tremí the other. 

Now, íf one thmks of the hinchan oí languagc, of communicatión, as íhe instruc- 
npíutfdur hcjrcr to replícate in bi% brain or mmd - put n as you like - a representa- 
'insi L>f somedimg in the mind of the cninctiunicator, if you think of any liuguistie 
kdy tif Information as an instruction, the imended responde 3s esseiuially a jder/iW 
íj/jovriww iraní the junk box uf componen! parts ready to hand in the mind oí the 
¿aier. Thereíbre, if you are dcaling with vomeoue frtmi a different backgnound, you 
nuy rcqime a complete book in order to represent a wnid, as. i ti Rosenbhicthk exani- 
pk\ amply beca use thrre docs not exist in the en semble oí compon en t pares írom 
whkrh you are inttmruiig him to make a séiecrion any one ciernen tary thing, or a 
■romprcjencc to «se the whole speetmrrt of a Fourter series to describe an impulse it 
you an: contrned linguistically to ihe laical space tu whkh only frequeney can be 
dtfin«L I diall be tajlung more ahout thi* son nfthing tomorrow, so perhaps I ougbt 
lo say tío more now But tbr questioit of formula ting a language about latiguage dnes 
bring up th¡s durinedon, and in íaet ir seems that the íimhí wt rati hope to do in thi* 
ruéis to tbrmubce a shorihainl 


Ntmvthat doevírgci ¿round the other difFiculty that 3 wanted to ask Dr Richards 
ikuEt'tLuncly, whether he has considerad u ! h.it happeus when a logld! seqiicnce itselí 
breóme* tht subject of the logical sequence. In a dcdwmv* machine. fur example, that 
■■vijuIlI conespond^ or could cornespond. to m unstablc sitúa non leading to ascillation 
orhluduug or ioniething silly like that ln some IngicaJ discipline* it emerges in dimgs 
Itk Elussetl's paradox: and Popper (20) lias raived a rekted qnestion T namelv. vHiethcr 
iii principie a thnikiug machine could prcdiei it^ own State He 'hows there, I tíuti^ m 
i svatnrright way, that si i* m principie tmpossible for a caiciklating niatliine, líívsh ¿ 
the dissial data h to predlCT its own tu ture State; and henee he deduces that dehrimn 
of she ion whu h assem tfuit a computnig machine oí suDicient t on c unn- 
plctdy predíci rhe frjmrc. is in principie uutctiáhle- 
Tlin sí'cius to me lú tie up verv elosely wiih wbat I h. Richards svas saying, bi,r i u.- 
iiacüe where you haw feedíwcl? in Urigtíáge instead of feed/omtiní I woiulcreJ it he 



Inii^jiythin^ to say about it- 

Ktai.ytns: It j* the cmx, oí course. I cried to 

the ittempt io uve language to represent Lmgu.i 
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¡ni--f 11 llvlnlE 11 15 attnally, 1 shoulij say, stimrsg, a poten tul self-iram* 
tnsde anyone who say, wnwdiin* t£) himselt .i ,,ny tinte, f 

nizíny iLl^'" ^ J,riStS 11 y™ P ut * il a ptf)po«ti<in aboi.it tflú fimctton ¡>forp- 

a Twif 0 PP °T' d « f<>r ‘ ,l] ,hc 1) ™ d3íh « ** B»pplcd -th I 
rJe h ive U «-V ^ ' l ?. tL ’ r ’ 1 ' ^’ ’ 11 * rr ugjiJ'ng wirh tht precise pmceties dut peo- 
Z :n< V) m rtUCQf,ha£ > -'V kH¿ yotl L« be ¿* t 0 *« 

ect anomalU- Uní " l "!.. , ''Vi 1 M?:t ‘ l| i ,U1 ' clloll K*' "'¡11 u "'ay m which ymi ifca’t 
<¡onie of thncVmi'f ^ ' rL-l,u ' JÍ1 ^ t ‘ r conipfexity of everv tittcrancf thougli 

I ! * : t ° aKtaatS dmp tü Wr ? low **■« - H --ouM help. 

senst 0 f describmiT ^ ^ ^ StClt ' S uhlch ;lrc ca M ] * of dúruumg thcmsrlw in dv 
rhem have ofcourc *í U ' >WM l,tTUl ‘ Cl,re ' ™ Lf che deducrions thaf can be madr fiom 

logie.il tanguee whieh spéaks ^Belf ÍT T* T ' TKtrÍCvMe ^ rMÍtK in bv, " e ' 1 
enough to do su, títere U t lim) , ' L !' buC Eh;ir wI *-iiever ,i logieal larignjge is rich 
iibiliry of describiriK a 1 meomplcietie» in that system: thar is,l¡hepo«- 

itsdf is incompleta. ' ‘ ^ ’ n the fan P ,;l íí* «sdf always means that thc languagt 

tapings, yon ^ W¡ ‘ h 3ny hie “ cl, l f of tapinp? ^uprcine 

:;: s F :;rr" rt aiwiys me ' ini ^ ^ * 1 »»«^ «««*. 

PjT .;" We can * ^ Godels Theorem. 

niethod within that svstem !!!?„! J _ nR ‘ tflI,c! | ^'hnh dublés you tn lonstract a fogu^f 
synibok m ih^i systcnr jr é^ii ihl ^ ¡ ¿ riníliJ . SL| ^h us nuiwk rs, to describí thc 

nieiJL reinan to mjmhrrs Th™ ^ >U U ' ün ííutite [lie Jogic oí" thar system in uritli 
h-e Jt a^rt , ha , lt ¡s ™ th - «tu „„ cnstruct a «menee ard 

^ wi -íppein h> do. What Lt 
calcúlate it T is thc- mirnber of n ,c„ n u clí particular *en(enccr n when yi>u 

be a Hcatence u-hich jk>c semenc ^-A jí you can rustjy scc, (bat musí 

a ’ ET1 - bccause if it were nrovahje ir N Vni .u f lL ! l3C;aElíi ot :3 t the tíi^ptnal oí that -¡y¡- 

1 nut y l - truc: so thc assertkm is nor míe. II yon 
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ródd pruvc the ccmtradietorv üf it, wclL* thcn. tt would be truc, and then you would 
bvc ttrivtá it ¿ proGÍof k. But, ai cnurse, it asHcrts tbat it is not provabk\so whai fol¬ 
lona isttut chai particular sentence whith a saltes its own unprovability is nideed unde- 
odabkr dther wav, hy thc means at che rfisposal oí the lysieni-Vovi can enlatgt a vystcui 
h íimply aitding üim as an axiom; buc then, \n the neu %ys!cm l you con Id construye 
íhe wnrente which assened that if vas ñor provablc m thc use*, cvcn wíth thc addi- 
CKJñiI looni, ind tbat would befóme an additional linde cidahte sentón ce You con Id 
goon niUrghig it, but you wtiuld never feach an entL | 

Maí'Kay: Asimple way of saying it would be thal vithín che rules ué'.l garne you can 
neirr tind the jiutiñcaiiofi Íor playiug it 

Fins: Whenever you have a languagc tli.it is rícll cnough to talk abone languágé. yon 
almyshm an incomplete language 

Sawce: 1 büpc Walters specdi can be kept uut of Thf Nm*Yhrkrr. 

Pitts; Wdl. ir tj alwiy* a eme-way sequence, In tbc seme th#t if kngviagc fí contains 
¿lí thc levita] apparatus necessary íbr deser ibing thc structure «f a kngüage el, then 
ww itrnt riccd knguage . LYoti ha ve ail thc me el lo bes ai your dúposal in knguage tí, 
w the hngüage ts ucees sari ]y more inclusive. It is a mrver-ending ^ries. 

Sigi.tüw: 3 should bke tu .isk some qucstkuls esscncully un data from Pm&ssor Kidi- 
ards, Itstnrck me .ls vrry intcrMnig - ihc process oísimplification that you ha ve been 
iE¿iing ihraugh in tcaching langnagc and thc ío Lloví ng queslion occurs to nie. Sup^- 
pn^c di.it íhi 1 studcnLs to whoni you teacb thc knguage develop an .ibility to read rudi- 
nKEitjry íenreneK in wbich certain Eetters have be en contpleicly cxel udcd. J lie ques- 
rioaj would he wltcrher or not dicte studenls had a residual Eendeney tt> dele te or rc> 
dJmaiüEc eeitain chancters permanendy in t lie ir habits oí re.adiug and wiiting — 
hlL'HAlHK; No. 

iSiLcrm-- 3 .1131 not qinre rhrmigb. e bic oí thc reasuns 011c niiglit -isk tíiis question is 
! l ■■ ii is verj r well known tbat language is híghly rcdinni.LiH, L’sfHíciaDy tlu l .n^lis 3 an 
pugf, and une migh.t wry wdl suspeet iIí.ll a penon vvho is taught syfiteniaticalJy diis 
and pcdilps advanced to .1 considerable levd by sud. imtruetion or mch 
l3 ¡qucí, would acmally team to read rnost oí diose le cien 011 a pgr by a proc esa oí 
ífitiningjñ whkh be would never knovv whether or rmt the diing isa.s comp ^ ll. 
^itEiAfimi Web, be does r and wr have to do sLJinedling -d>our it. 
bniu ivt: He does Eearn m read in that íastuonr 

Ei^Em: He does learn withont a 11 y knowlcdge 1 oí whnt letters tliL words lt-l 
pcwd oí 


No, you are not in mesh. 

Í^khaíds: Oh, Tin sorry. 1 missed it. 

As | understaod u, your qu«Eion is wheEher ¡carning chis smdlcr set t.rst nut 
?bc total alphabet wi Ll not cst^iEilisb .i predisposition eo sce on y turw t 
^d, sgnoring leccers tbat are acquired later. 

frctLow: Or a piefctrncc of sorne son. H , 

faa i«W= We ha ve not noriced a trace oíit, and tbe answcr as co why it 
J PI %L *aris that no particular attentíon is p*ud co the letters in eaiEs st^ges. 

■ümp^n-enLs.as irw^ofpli rases. 

Bue you are idetting tbtm in a pjxucular way . . F 

HAJinS: have to work out wlmt letters you am’ gtñug «o L] ^ c ! L _. 

r lii]clnrn about tbat. As íar as thcy know. they are juse using un Ln -=' r V Kt . 

Buc whaf happcns in thc case uf a ljiiguagf in wiiich indivi 
■^■nptrtely murder tlic iticaning of che sentcncet 


m 
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KlCHAMtí: WelÍ*tfcey don't know thai. Bcgitliung rradm irt a only too mdy to ukc ir. 

QrcFTOWr liur suppone yi>u .nv Ecaching Iejílih, whtric thí Lm krter nimiu súigubror 
plural; don t yon íincl somc diíficulrv, pE yon start uut by n-hoosing Jciten, bfer l>u m 
toen si ng Jttention ar¡ the individual letter* you aíM, and Hnd t here is ¿ hirraítbY of 
preferente and rhat certaiu onrs tend ín 1 h é exdudrd? 

^ [í Wel], crxccpi ibis, chal cach iicw letter íbr comes inío the comcí in 

.is .1 weleome cntcrtjiner, a\ a nevv prohlcm, a nru dh^tííon. Afl through tliLs. wr puc 
tht- letiers. whatever they are. in a sort of cellar box ro the film Acrip $o it rl tu 

therc vvlU be tr, /i/ F «uz, _í| p wiiíi internáis 3 eft ftjr the oifier lettm. Thm sutldrnJy m 
comes d, and, soun afícr, t\ in che box next to it. After 4 bit thc childien ¿re fisdiUEtd 
hv tbe gtrat quemón, »Wh£ii áre w gning ro ger anotber lecrer?* Wdl, vre say: *You 
don t gtre another letter unti] you can rcad wFi.n \ve are giving yon. When you on read 
w 3 ut vvr are gjving you, wt wiJ] give you another letter in the picture- Whenr ches it 
comer ít comes in 01 le oí diese spaces. 

Ikul-n. [ wonder it chis vvould help Uij;eJow: If ymi are not wry familiar with Chi- 
rusi fiit-s, you [liinfc tlicy ,iil look .ilike. Áctuaily, you fcinm ihoy don't, huí ii Bserv 
,ard tor >¡° u to ^istingUBh them unl«i you luave a loi of lonact with Chínese. New. 
you nuy liave ene or two Chíllese studems, perhaps <snJy one or two ovrr a year, bul 
t k\ i.dvt Luvn associated vt'ith yi¡u o ver tjitite .1 (imc From then 011. you wíll no 
t,m r it- same amouut ol iitnihle — and n is nut a matter of speciñc kiiowlfdíf 
“ f ^ QSe ,íic «- Yli '« now yu üut and w j ^ n y»p of Chinea; thcy all look fwy üif- 
1 l IH ,in , K ltt r >w mU1 ’^ tl;ls ' L,r for yon 10 rcotigniie them, reidentijfy tliem un the 
MJbwjy individua] y or m sroü|>H h is quite a difficuJt rJarnc- lo explain, bul I thinL it p 
a very commcm phenomenon. 

Mi ai ,; I*,u wliijc you ha ve learned there is a cultural point. ún’t it - [liar the Chume 
aro identihahle «ud have -Jiunian, faces instejd oflooking a|| alikt ? 

Iruiion: j done kíiow whether rlut is the mam thrng, Don Hehh{21) lifces to tefl 
InAtwt ,111,. -ar ex pifien cc In* h.id in Lashley's hbontOfy. At fírsc, all chinipanzee* 

. 1 ,. L J 1 . y tl ) ! J ! n> 1 “ l ' 1 ^ er warking u itJi .i few chimpanzees Tur a whik. in a ^ ,n ' 

3 L as ion, ¡c couJd im Joiijíot conceive of'anyone tonfusmi; any af hi 1 ’ 


cbínipaazees 
¡05] BicacAV: My qüestion io not exactíy 


i . , 3 m^tter offy.ling to recoenizc I oneofaspc- 

quesdon is voheLíT ^ [jlliíí!lt rci exal1linr the nicinber, monr closely, buf die 
¡ t , K a prí j ], ' U <,r , lí: conjeetune a redistribution in the proccw ofinteipret- 

™f íhí. ?S í T U d rtriuk ík,m tlm *^ria K of the informa.,^. F* 

olwioUs, V dll « - to oh ( .L to elimínate righhtA 
pie t } ic 0 | ' 1 'i ^ !V ™ «tegory. He [foes not choose to el imina te. forexai»' 

bC " ,USe ’ 0bV ¥^ ThL ' S Mi brforr 

nents of lanjíiiaer whi -h™” /!'' " T 'j™ lluLrt ' is :l <ÍHrt1llite preferente to che rompo 

stguificance ía) ifit t ver> ^ íí ! n would, pnesumably, have a ccrum 

have soine si^nif] canee in det *' t; * , tllC íl ^ tinu,rn ^nipom ut orderin^i it viíuld 

Chat onc musHeÍm ’ d iT'T^ ^ thc — tial fharacttn of a Jangua 

latcr fin and see whether v ' CrStl|ld 1 ÍLlltcil ond hest; itut (bj one couM expióte 

does «gbct ihc p re fe reme W traCwd ^ | CXl5t lrl > ate r perfimiancc. If the ordermií 
ine verv r<nrt Hafv h , a ny ¿ppreoable lengtJi of time, ihcn one ought IO ex3tií- 

nudb¿ " " Elei1 ” <irdtT n0t f ° ^c smictuzr andtechnique of 

Jfified the g rnuch íanr. tii.it Y' i'f t ' i ’ lV ! l " í!:: ‘* ;lrl ' íc l wir h tliesc original letter; and 
‘sin* from *sign,t ’ ' L 11 d wrtuIcl have some difficnlty in distinguishÍJi}! 






CÜMMUWlCATIQM BETWEEN MEN: THE MEANIHG QF LANGUAGE 


4 Í 


Boiow: l donY know, but in rc^din^ i page tapidly, ti m nllghi be a vestigial pracess 
that wonJJ emp mit 

Miad: Ai I undenutid what I )r r RjcGurd* s,iid n whai thc child leanis is that Icttcn 
tiuke senseand that you cari discrimínate- between them.Thc major learning is not thc 
partít’Lib? |ener,buE the fací chai rcading can be done: k vvorks, and letters are discrlm 
maMe.What yrn ¿nr trymg 10 ieaeh hrst is the possibility of diserlminarion and then, 
within rlut. addiiig disen mi nablc objeets, l£ that in che emphtti*, riten ihe effeet you 
are cdkmg abone wmdd come. 

E|£Eeíju: J ain ij]king abtrnt an indirect efíeet that wuuld come fimm doing it in that 
pardcLiljr. sdrecrvc way rather th¿n In thrawing all the Jcttcrs at the el vi Id and letting 
hrni pick at randoni to fbrm words fronl them. 

RiriiAíiíS: Vbo could gct somebüdy to explore them. That woukl be the on]y way. I 
[bmk We conidia Y do h in our heads. 

Riqch: There is — na a tense k isn’t quite comparable - that observador of Niefeeti's 
i.--! that duldren wbü have bcen raught to rcad by words. withoiit learning the alpha- 
kt. never devdop aÜtralii when thcy gei áphasia. 

RjCHAflns: 3 didn t know that. That is imeresiing, 

Savace W hat does that 11 vean in E ngb sh ? 

ftiocw Th.Lt means they never show the symptom of tiot being M.c | to read single 
Imcn Futiente wtio have 4* cfaildren bcen uught the alpJmbet and then to read wilí he 
iinabie tu read wonis but wiD be aMe to rcad letters. ve he reas thosc wlio have not bcen 
Üught the alph.abet but taught to rcad wo rds. according to Nidscn, svill either be a ble 
toread words or not be able to read anythmg. 

Bictiow: The elementar y bits, then, are words, somehow? 

Mlid: Yes, 


^ui.r- An aphjsiL: knmvs nuly vvh.it he has never Icartied, 

JüÜVEii: ] have a quescinn which + I ain sun\ l>t. KichanJs» wirh bis wide e^pern.iKL 
iti teachiug Lin^uugeK, can rcadily answer. It is geflÓÁBf msint nüed thar a young CÜM 
PtJt mto a ddfetent hnguistie envimmuent will quíekly .leqnire a ncw language and 
Rnnish, Chínese, or aity other bnguage with gteat Huency. AreHiere an y 
raerptiüDi to dm? Or are there ai least sótne Lmguages whieh are more dkhcnlt than 


tóbm fnr young children? 

FkictiAHos- 1 don Y know iny r but the authmpologists would be more hkdy to have 
^^fividenee. í ant not aware ofany.bm l may be qnitv wrong- 

Mfad; Wc have nu evuienee at present, Nuv^. I have ro add liow b.rd our ril,i ^ r3, ^ 
m of ehi 3 drifTi r Most anthitvpolGgists are men who don t pay a gn-'at ea o t- 

[E ^' to srnall difTcrenees in age of ehildren, and we don Y have birili wvcmK so ^ 
^ eo add that. Orn if you adtf boih those difíiculnes, w have no vvidenee U at g 
í» ^ it is harder íor a chíhLsay to learn Navajo thali it to lean, S.unoan Loo^o 
nt from the Dutsidc» tlie difierence ¡n ditiu ulty m rhose l.mgn.tg^ is eiu>r,m>u^ ^ 
the 1-en^ eunoui things is ib e fact chai any h timan heing wdl le.it n -my 
if he Uarts as. a snaO chilsi There is no difficulty abuut it. _ 

Sww;T - l>i*it you say that in sume cultures the oldyr children ol tí:l '‘ \hildrer 

torMptnd a nodceably dijptopoftionatí - amount of rinu’ ccat nei|í c 
reCnements of the ianKuací? 

Uüt ül;it « lk „ a rtsuk of the cUfficatty of thc lan^c: that is ^ 

- ,í[iru dc- tnwaid the languagé in thc culture, üiu, tur instancia grej i ^ wnt „f 
<pcnt leiching Minias, whieh is ,i verv c.m ’V langu.ige. and there L!h 111 E ^ aspee! 
^ spent m t^hins Tchamhuü, whieh .s a ven ^fficult one.T^t « *** ' 

of ít L 
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KLÜVtií: Iji view oí ihe rebtium beuvcen thought and Ijnguage r and m vida- uí dve 
cnormous. difieren?» in ihe smi^turc oí languiges, it seems TVTnjrkablr that such dií- 
lerences shuuld nevcr affect th c procer oflanguagc acquisition in yuuiig choren, 
Mfad: WeiJ, it is. very striking, sfyou compare hem easy or ditlicuh ir is Ibr an jdtdt js 
contrasted with a ehiídThc difieren tul ea.se for an aduíí doesn’i seem to be a fuiimm 
|6?1 of ihc íanguage otlc has Jearned beforey cítber Same Lingoage*! arrjutf harckt rhan 
others. 

Richards: Sute, they ate. 

TrijRER: B y same token, J ^ni indiciad id foelieve that when fangpagt bncata 
[imvn, in dycp]iaHÍ:t or apilada* it does mst hreafc apart into vuch oeat cairgorki ai itime 
t} - f be clinital repores indícate. I haven’t seen ton many tennis of aphasid, bul l Kart! 
never come across a -anglc case oí *pure* dydexia or alexia in whicb tlie Ferogniriun d 
letters was affecíed, and n®i ihe recognición of words, or víc? vería. f thitlk tbesc ffi 
matter* of dfgree, ^e need much more empírica] evidente beíbre wc can be con- 
vinced that che early reading habtis or ibc wa y\ in which readmg wjs tiugbt, reaDy 
1,Iíh , ' lV 13 P ^ rcr [n way in which speech and rcading mighí bréale dwvn. 

Jjlnfciow Isnt there considerable psyebologiol evidente chut prjftiirjJly everythiiig 

che yon are trnigbt early shows U p laterf 

Tlcmh: No, 

ükíeluw: There is nal? 

rF.ÜUI'.R: | woutdn't Üiy so., 

HltrEiow: Maybe I riii reading too much Frcud. 


Hlh hinsí)!^ II yon c ernid introduce, KypatbeticaDjrJnco a hnguaqc an ekinenr dut 

i ™ V™ ¡mposiible for chitaren to learn the tanpp chüdren wwld 
noi Icarn the lan^uage, Preswmablv anorl^r up 



group. 



Richards; It » truc that in some countries 
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dtfjJ abttottly w fch bnguage and cr&at Uiigmige as a lógica! system for which anoche r 
wtfcm may be develüped, lar which in lurn i furcher lógica! yyscem may be 
defcdapeiand so forth. [ vvould submit p howevcr* that m doing dlis, wc lose tile rich- 
ecm of hnguagr and we tosí che riehne™ of che pwcholcgical phenomena that are 
mnñhtd in nther communication or in languigc which is a broader arca than che arca 
úfcürjiminmL’atioii as sueb. 


Comimmicanon really represents but onc tünction oflanguage and ls tiot idéntica! 
vMth hogdage. For examplc. Lf we takc 3 >r Rioch's remarles «n the Ljiieviion of time 
,ind the stoppmg of time, whai I think he mean* is that words can come to take on 
represen nmc ttieaning, in a seme ifi.it they can become the equivale nt of previous sii- 
u.nmm\ chai in uúng a woid< thcn i onc can nrarouse the psychological pnices&es 
áitJíhcd: to previ mis simado ns, and th.it therefore lingUJge in a sense fires us fram the 
búundirie* ofspecific time sí ales Bol once wc say this, we musí mean chal ín corn- 
tmmcaóon wc muse be dcaling with org^nisiti* tliai have a comrtiunity of rcpírStinp- 
tive liinction in Lauguage. and rhat words are simpíy noi words but are attachcd to 
operkncfs. jjkJ ihat thcy bccome rhe equivalcjiccs of diese experience* and* as such, 
tacóme capa ble of hcing mtcrcEungrd. It we fijen see that n we sce th.it we not only 
lisve the pnoblesn of represen racional hmcüoii of hmguagc. but we have alvo the p rob¬ 
lan of the convenrmnal (xtntliou ofkngiiage; which tucán* thai the wolíte thal -an 
individual learns, if they are to be 1 used ¡n a izommiinieatíve sen se, musí be words that 
otber petiple have k-.tmed in eonnection with a commimal body of expe n erice that 
lias a ceftain conven tiunal stmcmre and eonvcmiom! meatiing- 

Furtlier, we use languagc in a difiere tu way.We may use it üymbólieally, wc m^y use 
it as sHf-snrmjliis, we may use it in a varifty of marinera so thai i t wc begin to distnsv 
tlte itpreftn&me htnction of linguige, or rhe vymbolic funetton of language. or the 
comeiitionai leatiiirs of Liugnage. or the contextúa] tea tures, in which only spscitií 
íípffsejiutsnns may be produced* or otber representador, depending upan contex- 
iiol ciTaimítanccx, then we begin to deal mu with j specifu logic but with an ¡ibuiac- 
üonpmcess \n a sense, we deal wiih a procesa wbeieby generdized expenenco haw 
taeíi comncrted into a form which | per mi es ihein hU to he manipulated, (h) tes be 
^nsuiitted ,f íf to be mutuaUy understood, and fd) to produce .m interacción bctw'een 
individua!*, which interaetion gives rise to new expen enees. I hese exper iem es ifi tu i h 
üitn give nse to new symbnLizaiionv. new eontcxts, and the devcfopmeiLc o an 

iticreasing and cKpandiTig kngwage- 

h«cms to mr verv dillicuLi to study bnguage a-s language Vt/e niust be yin, I r mi , 
tfi difFc réndate, as Dr. Riorh. I bebe ve. suggcsied, the process ehaiacieristiLS uhvo su 
'Qit.msidmdoo of langiiage, and smdy thcsr in ind for tlwni«lves for J ” 

^ dr ^ fkeai güing to be better able m vee the spedfic avpects and teatures o f ’< ts sivcr 
di trnd-ressili pheimmenon - not pnu esv - chai we retei ced to áK anguage. n ^ 
w, *>nis. bnguage is uot a single tmitary cvnit or a homagctieous evem. uc au -i^ . s 
ctíucju oí uventw which wc have m our owtl I isti t sysicim l .1 t-c ¡_^ >r 
^rwork of the temí danimage., In tliai senve, to discnss language ií ttj uW 
^SCUSSJOJ! run offices* but of 1 normative proeedure that WC tev^í lu ' ' . 

^usfl our mol nf categorization rather thati the procedo wlucli we i.nc 

categoría. 

'1 y K Av; fu ¿ way that was the póint 1 wanted to ™ike eirlier 1 ^ "^^riev^ 

lhil ^ to .lvL for a dehniEion of languagt tbr this reasom -ousV '. hi j e 

^ í mAn >Tukmg a speech; (h) a sotind-ciriefilm showmg the ™ 

Í2»«Í-W??C «teM . w¡..on «-»»*"• A. «tjTJÍS.t; 

^wajee wc may \ay wr have a representadon <’í his ^peet h- m >1 ' 

^ íc that we have rcduced the reprcsentation to terms of kn^iagc. 
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En mus3u P wc are not abové pttftmg in cxprcssion marks as jddidons to die mtrc: 
sym bolle mínimum nccessary to begin to represent vvhai happeneslWe pul m nses 
and Éklls and expressions ofaO som. \i we had equivakm ways oí di.mngth.it in wrlting 
we vvouíd be expressttig xornethmg which is a gemí me pan oí bnguage. in asense.Bui 
at vvhat point ¡sre we gorng to stop: Bccause esseniíally ihe aet oí nrplicarion chst j& 
evoked m thc- man includcs the responde tu Ule risc and faO oí che voke. and so cal I 
kuuiv mure of vvhat a man mea m Ulan k conveycd by the wonis he uses, ir his raicé si 
nsiifcg, befan se it e votas in me ¡something cor respon ding iu whaí í sumid fed fcf I wetv 
t[í make my voice rise. Hi>w do we define langUJger Whcrr do \vc dmw thc drvidi^g 
Ime? 


m 




Krocn: Along rhat Une, some Work ufJurgen Ruc^ch (25) in CJifomu veis ven,' 
iniportajit. W lien he played a sound- recorditig ut an interview whidl Wfr jmt a. 
straight-fonyard interview tu ,rn audicnce of medical studenu, it vvouid hara ne par- 
ñeiil.ir ctleet opon the audiencc apart from its contení. lí he playeé a record oían 
interview in | which the eme intervléwcd becomes anxicus - and frvqucncJy abo thc 
inícrviéwer - then the audicnce listen mg to the record bceame anxious: bul they did 
not beenme anxious: i>n reading a typed cramcripliofit. Thereibne. J think we tuve to 
reparare vunous fimetions o! language which are per se functiuns oí laiigmge, bttt «¡i 
have to do with difierent perf(>mianqes. 

1 should lita to speciilate along the íollowing line: We can assimie a dtmMe jntcgtrJi- 
Lnin ot the organism with the rnvironment as a siartiiig poiiit. With cortical hiiictwwi 
su ge t dtflwendatíürt ot díiíerent parís ot the euvimnment, Now; suppose we (fifléren- 
lí.ited a particular parí oí the space .ls sepárate from other parís, We wam to subdtfFer- 
Lmi.itc that particular part oí the space; dial as, l vvani tu pay more attention lo.say^dsas 
g-iss. Hovs- do I keep this gi¡jss iia thc spaee and keep my attendon on the gjass r keep 
l ie g] L iss Jovvn whctE i[ is, imieatf oí the gJass begiuning to occupy all of conidouN- 

" ess -^ is tílL ' P roblei ^ [ am faced with. 1 am ^>ing to pay ..lo the gN 

ow di> I keep thc gJass ffom expanding mto all oí cunnióiísncss. so üiat theft i' 
nnfhmg but the gfass? 

j\etua]K, J have n paticnts whü have reportetl thc laiier expon ence. tor whofll di^ 1 
glass comes ro oceupy all nf couseiousness, and thc test oí dle room only a littJe ftingf 
m uafct a je p^ ripbery o\ iheir visual lield. Thtisc patients vvill thejs use a wúld, »THc 
e,as f IS ™ dle tabJe -' J,ld imnit'iiwtdy «verycliin» is Imk to nornul relaíjons. 

K'.LvriH. [t l:í cUnincristic of thc efleets ofnicscjJinc that conscíwiíncss .«¿y be rui- 
rcmti i imit to t jl experitnte oí onc Sensory üt imsigjiin] detall, for insUiicc, to thí 
L "V; i T | l,t ° nL ' Car " ru " cllrtild - 1>r, f kt -'v. or une píate, Such a i.Ii.tjíI thcn op^nds 
" S hL-Lo,,^ ™yt hlílK ,, Tlit mescaiinized P en m wbo has ],« all iponun, 
J-í™? * 0tÜy chLva ; ar or this tintad that he « still comeious of. In suth J «ay 

f k i j' rl | ' Y"/ 1 7 Wt)r ' l! ‘ tl,d nle ' between subjcct and object, dúappMT ,md 
^ t he tS rej]( y ¡d '^ w«h the objeci, fi>r instoncc, the scar (2t>'¡ 
stratitiL; the "unr > Vf ,U ^ ls a vet l' wcll -kiiow/n tedmique fordetlioí 

srsíuZí?H wL ? ddv ° u taki - arj b¿- ¡t ap. »d 

ni" 1 acaiii After v^" l K ” a”" ' r ! ntí: ' [ ^ OWn t(> a P°’ nt ii'hnitely stnall and thet) hU l[ 

nc ^ J sufririL ' m nutllb - **** y™ chltthf 

guape * implyinJ 1 that e !2 ian <ronLi:rn - Wlf said, somovhere, •cottimunicadon andlan- 
r„r a " Tf CWO diffeitnl tbr tmt diticrcnt tetére^-1 

mean * n ^ lrti ^ lar ^ -■ but in genenl, á> - 

wl- mean f E>y Ijn^uaKe? ArVir ■'‘ Ll " 1hmunU ;ll:l0n is, but ihat wc need to define svlPt 
which apedal case iml ^ lí1cah 3 s P ct ' ;| l case of eoninmnieation. It sA 

^ e ™-" d WüuId ir , lt d.is point, rather than afier tomom^ 





tO M H U N IC AT IO N BE T WE EN HEHiTHf M E A N | N G OF L.ANGUAGE 4i$ 

jü|JiUto try KO say wliat particular ¿spcc t of *tañguage* shouM be iisctl for ihe purpuse 
^'th]< discussion? í wuuld iry ni test ilm definníori. then, by asking thc additiomi 
quntuH]: |f that is what yon mean by languágc, v/ould yon impute ü to animal* or 
■rwüy to man? 

Man: Wdk I shouk) like to go baek lo Dr. Eiircb's point. Ir seems 10 me - ptobably 
tfiBs is histórica!, and 3 jtu tnerdy maknig a histórica! reconstruction ínr purposes of 
¿bscussion and not saying tbat it did happen bul u is eoneeivable that very óárly irt 
kniiUEt Instmry. fbr *ome rea.son, or aceidentalk; sonríe people Úmught oí categorizmg 
lirtguagcas ihc learrublt: aspect of other peo-pie 's behavionThal is eme of the most *ig- 
mfituit thingp- abone it. We liavc no pcople s¡u ptimitive ihat they are not able to say, 
klkisc peopjc ha ve a difieren? Lañguage.* Sometí mes m New Guiñea they doift know 
•ivtjm; t be Nulk turns n beca use it nuftltflates sociologi calis; but they know *i\v.u is a dit- 
fam krtguage fiom ours; I speak il or I doti't «¡peale it; I hear it of I don i hear it.* 
ionccivably, instead of tlimkmg that, onc might have said tbe postura] System ot 
luoth^r pcople is the leamablc aspee?. I doift know what those sounds tbey make iré. 
[iüfi't know sv 3 i.il the sounds vve inakc .iré. Tliat iítt't dm peine. Bul l can ^o inte 
rheirpsup and ( changc my tumis. niy shoulden, and 50 Éorth. Or tske che cookery L> f 
JJKithei 1 píM^iple, whkh is ai least .is compite ated as nuiiy languages* [nstead we labeled 
hnpqp. ln the wholc ofhutisan culture. languagc has bren libeled Ln tliss peculiar 

Níjw, iheTc is a possibility, and it oiily a poftsibUiry^ lli:st the di íí mu ley witb Jan- 
ts not this puitit of mang l.mguage CÓ talk aibout tañguage» but that hi^torkally 
bvc sclccted bnguage as 2 scgmeiit* and cbat has bern perpcluared thmughouL 
bumnn dvüiíjdon. when it is not as difierent th.Mii othtt parts uf culture as it app^irs 
tobe. 
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LAWR£NCE S, KUB1E 
Deptiriniftii qf Psyehiatry and Mental Hygitnt 
Vír/r Umvtmty Sckaúl qfAkiíhinr 

Ihk suMjEírr that I was aíked to discuss hete bíoadencd with eaeh successiwe lecler 
tfi.ar ] rece i ved jbout ir. First, ¡t wns the pmbltni ot eommumcahon in h^pnoíb-Ifei 
if hroadened to include ctUínnunjcadon in hypnosm and in tht: psychoses. Thertiw. I 
k L d jiistii j ed in taking an cwn brn^dcr base: and this despite the fací rbai as á coicr- 
qucnce what I say wj]| be a col lee don nf fragnicntary, seattered otwcrvaiiüiu tu:d 
together by a tew questions with fcw arKwers.These observadoras are in rhe nuin din- 
km] fixpcricnces; and since not many oi yon have had an opportuníty 10 shjrr leuch 
expedentes* l W¡]| describe and discuss cxamples ot the type qF empírica] clínica! data 
whií Fi sccm lo me to be rdrvant 10 che broad question: ü 7rdJ fe drr .V 

¿pttfotór ^wiJwidiíiVflfiíiu in dfffemit Mates qf amsdomntss? {]) (2) 

3 had hóptrd to begin with one hving exhibir but che parient did not show up Hen 
J l key metnber oí our group, and an extraondinarily gütcd human being- Fot me it hars 
x-lu one oi che pLeasaiu sideshtnvs ofthese confencnces to watch hurí do somcrhing 
™ k t J had o fíen heard describid bul had rn-ver seen hetbrr, During the cotirse oí'.i 
hearud discusflion among his feflmv cnu&ree* he vviíf he drcpfv asleep* storíng, in fon: 
and suddciily he will break offin the middle of a *norr co come oue fightmg literal !v 
- apjr 1 y m pretil jii the middie of a pangraph, Whac is more, thar p&ragraph will be 
rr " L \' L1J . a> [ B 1,,f w Wch hiid bren under discussian, Evidemly yon have reCtfmized our 
^° u rK ¡ 1 . ^°d3ert Wiener. I’his phenomeinm is somethiúg (o give uí 

pause; and n has .1 televaticy whidi poinls m sescnl il.rections at once. Befbie ^ 
"h ° 1 IC111 | ! n>wcver ' ^' r rcu ' ^ lve d íbvv comparable, boí ñor idemic.il, ehimples, 

once had as a prtkm d likable ycung college studrnt One Sutinhy nightj mrt 

"I 1 " 111 \] n \ ín f * W,IS W J crow ^ y^ting íidk: ¡ was w nh frierids. Fr was ii rvp- 
™ New York dance floor t halFihe size ufa mg e stamp I suppose v.e mbbed shoub 
x i n a handred nmes that evenir^ as sve d.meed chrouglt che crash- He looked me in 
' _ í • ILIt M - Vc r batted his; so I jssumed thai fie was emharrasscil, and did 
i-, ^ K1 ,' ^ ^ llot Wnnt Et> upset hts peace oí' mind. That was on a S^tur- 

■ n Éir] «Y u ' I t*' 3 his sessiori and iold me tbai he had h^d a mmt 


rémarisable dream, In 


lm ™ ne th , ■ . ph , ¡ me 3I1S ■ CHWÍ he hxd hcen ouc dandng; and he addcd, -Ju>r 
this had actu iJlv ^ ia í m T eC ?° U ° ltt ^ncmg^ He had ñor rhe ihgiltetf ide.i tfi;it 
«Prodl^nMn TT ° T !‘ Hr he l,ild ‘*f ^mg me ,ml (lien h,d 

7 Í'™* di«o«ion. m d ,N wi*n« eonsdom p^n»^ 
,n mc P 1 ™» ac an y «ep unnl thc Imc one 


lce l'iii'p ot jareen iniitation bmnzc. with JH 
month, during which dmc it^ C ° ‘ he 1 b;,d owned d,,i for abtK *” 


Aiiyther cmntpíe t enters ltn an oill 
invertid lwt|-litc shade which d pcn«l 

]C SÍOO í n . L,;,r tht ' fo « oF ^ couch in n,y office wherenc 
which vv.i'; of cntif.il min \ 'r' "i j U ^ ,yac hQl,r t),K ‘ *% a pKÍent (oíd me J iwin. 
relatioiíship lo me aíthoueh n ^ dcvclü í imer > t oí her treatmenf and m her 

either.Thc dmm’was f ld[J 7 °^'' ° fttled ™ hi,d l>üthjl1 ^ w do Wíth 

wo-e gñxn; and instrad (lF - j . ‘ " Crjnge grten dadodik eveu ihc Noss^ms 

islied describing chesc daffiodiJ ^ h^ UV T 'i*?' pLlílltcd at the sky> As <¡he tln- 


rhe biiip and exdaimed: *My God r there Jn? 
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my tfowers. How ksng have yon had úm lanipr* Evidentíy «coimnunicatians* can be 
rtímáeá uncoracEoudy botfi in sleep and m clic waking siaie, má can then be repro 
dufíd nxc^ni^bJy in subsequeni vvjking thougbtn (Norbert Wiener), or in dreams, 
etiki ssith some degree of dislonion,, as in chis case, or witbout distortiom as in úic 
iiiitce-flnor dream. 

I can give a stiriiíjr t-xjisiple of snniething whkb happeried to me vvhen I was a 
rodrcal íCiick-nt. On Sunday monnngs l used to go 031 En bes w.tEi friends wlio Üved 
áüwn the streeLOur usual signa! veas to whisíle trum une wmdow en anmher. One of 
che jíraup was ntusicak and aheays wlnsdi-d sume erudite theme, One Suoday morn- 
uLybñ ^prtng I heard .1 vvhisdc: and vvhen I put my litad out of my window tl.is frknd 
™ wjving froto has. Ai I wolkcd down the Street tmvard bis henm a melody veas 
ping ¿hiuiigh my hcad, a mctüdy which was familiar, bnc whkb I eould not ñame I 
siid [ü rtíysdb »T must ask David what tb.it cune ls„ He vvill knw«; and as E rcaehed 
bim, | adsed, *What i\ tlns iuitc?« and whistk'd it He fooked at me in JstQnishmenE, 
andiud,-My God, I was whistling tEi.it for halfan howr, and yon paid no ittention tu 
nst.Thedi 1 hnally changed to another time and you sluck your head uiH of the win- 
ikrw.f 


Evidendy couimmncation s an oceur effectively wichout íull con&citnis parricipatiun 
m tbe piocew. ’T'his point is basa.:. Evcll dormg States oí sleep and oí absorbed atten- 
ciffli,¿n ÉtitOíiiaric uncomctou* process can oceur hy wbieh we record sensory expen¬ 
dí**, wrth cqualty uncomcious | suhscqucní cohStf queme*. I stress chis poinc iu order 
tu indícate tlut the taiméis brtwcen tEie piych alógica! pmeesses wbíeh go on i 11 clst 
blerpmp íuu- and in tile waking siace are relaiive and not absoluce; beeaiise pam oi us 
are asJcep when we aje áwoke and pares awake wlien wt are adeep. By chis E mean rha< 
'ileeping pcDcesiiei are gomg on dnring the waking State, and wíiknig piucesses ti ls ring 
r -b sSecping state. Sleep and w-ikefiilness. are relaiive aiul not ;iE>solnte eoneeprs or 
■i Jl ■“■: and the pEiL-nomem of hvpTiosis (which js the ehalleTSge tha-l ve^is given to me 
tmt) prübahly lie somewhere betwTen. 

MihTft.yi.er, not üitEy ^ ¡nLake po^sihte, but we abo many ibings in s]l sp v. lióse 
' trladonsliip 10 what Ei.ipper^ ni che wakuig Mate js nót always ekarly re^ ogniziL 
Tlsftejs ihc «uidoin aetivity of sleep whieh has never been adequatHy stndied i.tiK 
□nTr wi|] be úntil wt: stuiiy intri red tnovies of human E’«t:Í 3 igs during L ['■' lc ¡ f 
r l'n 7 f are ti»? mort* organizcd pEienomena of sJeCpwaiking and steepc.jiking ^ 
’^rM- stuily. hn.iilv. churo is the form of dreptlunking whiih we e.ill the dre.uiL 
the OTily qm of diese wbfcch has bcen elosely stmlied. U is inttFxsting to <^n 
trast ¿he emotíonal drsehargc whích accompiines [hese Éonns ot at tion ni s eep an< J 
l!:: ‘ state. In ihe waking State the emocional pnXL-sses ai e \c^ -is ^ L 3 

ni thmkiitLt, more so in talking, and perhaps nmst eompletely m astmn. 1 
^mc measurc che reverse rdadmi obtaíns ... sleep. T he dreamless .leep^alker «te r. 
P urc ^mnambylisi B olcho u gli he neos 1011 aily aels i >u t v tolent e niotuins ■ 1 ■ ■ ri ( L 
trbtivciy fíaotionless, The sleepialker comes m bctween, and, as s\e 11 
^íi is che niost highly eharged. 

bt me yummarize this by eiiiph.ish nig tli.it ,t process oí cumnmnitanon ^ 

311 States of deeplv al^rsrbed attention. and ¡n ibe hyprioftt 5 -títc, a p 
^innrameatitin winrh dependí on all of che teíbiuqucs of oonirmmiírat.^i , _ _ 

'■¡ :i ^liisjry speech. Fuitheritiorf + dlthough in ftiU sleep sut Ei comnmtm ^' _ u lt ¡ v 

nuiiantly a pi \ycev> of inCtke. tbey can become a two-svjy P r< ^^ ^ rj ^ lllcan t 
h Mich a ihnig as a rá?HtiviMriÍoinW slcq\ wfneh comes cióse to km g 
^ ^ hspnoric State. Q) 

^ nevt poitte abouc curamuíiication in hipnosis is the t,ui fh-it p hom- 

^^matií- ap-Ldty to rcami cr matt numne-by inmute cxf^nenccs 


fí4] 
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graphic and phonoyjaphit jmd more inclusive tbjn sccntiá tu be trae m Lht watíng 
State, Thh is che so-CdUtd *hypcrmnesj¿« of hy|mosis, le refers iü j wdMülcrwn p kt- 
nomenoti' namdy, that wheii anyeme tries lo teü wtul he has sccn or heard b¿ casi 
give a: htnt a limited repon; w b creas under bypnosüi that same indi vid jal vvill píí^bi-ri: 
a wealth oí addidonal veri fiable memories. wirhout hís havmg cvcn been awarc rct'tk 
[?s] íaeL ch&E he had reeorded | them. ibis experiinent I 14 * been repeated manv JiíJK'aDd 
Wt í " jl11 deduce dial wc aJways, record more tlun i’i readily aiees-sibJe ro m m rhe iuü\ 
waking sute. 

Wu do nut know whether we rtcord more ful I y under KypnofflS rhan ¡n the mniuÁ 
waking state. For instance, in the tully wakmg stace do \%e serven out a certain ¿nipum 
of ineominy: perccpts? In hypnosis is sudi selectivity at the inuke in jbeyancr Wc 
kuow only tliat wc cali mail more tully under hypnoás rhaii in the wakíflgitift 
\ cmphaüzc ali of this beeausc it we shoutd Jimir our consideraron of che pnoblcmoJ 
communication to comciom speech and our use of and reacaom tú n, v* woiitdlx 
ovcrsimpljfying the problem. Fbt- data gi ven above demónstrate that wc use and record 
■ind rtspond Lontínuousfy and .it .l|I times tu ¿n jn.irnriiJjtc or subverbal lórm of cora- 
miinie.idnn, both on eortsrióu* and on uncomduus ¡evels, Slncc [ ain speakuJg to 
marhetmeiriam, I hesiure to use figures; but cerUinly it wmild be no csaggeotion to 
say that our anuaoin -md uticonseious psychological proteges ded xvith an rmirmom 
nimiber ofthmgs sin»dtan«jusLy. Therefwe, it would sccm to me that the firtt duí- 
enge to *n«_matbematicíans and to the maken of mechanicaí modeb i* to airiw at 
'""l 1 a ppwxitnate impression or the tiuinerícaJ litnrts of rhist.Thcrr rnust be turh tmi- 
res; out tnese limits have never bien est.iblblieti, Cerrainly the amount ofdau that ¡s 
V t ' i In ’* m ' s ‘ n ^ Jll tdy greater than that seintv tample which we can repnt- 

1 mt ioii$Lnnis y I íc same is truc of our psychomotor and eniotioiul responws, tu 
w ii. 1 , in tur». vv<- reaci aiitomaticaJIy, thus compiHindiiijt our inner psyehie proresso 
> i^níitieii .i piojjression. Consciousness then represeitLs onJv a mji.iII trji^nrnt ofeur 
psy_clllc st¡lu ' Thls fact be induded in any studv of comiminicarioo. 

1 1 -m bt *ud«d m the wjking sute; but j*; [ haw mdicated, this pirscnts wrcijldi f - 
” , L [ Se ot Elu ‘ selettiw procedes which the wakiiw sute ifivOÍvrs.With iho« 
mdividuals who are hyppodzabJc, ir can be studitd ir che sutes of hypnosis; but thk 

ÍZ , UP r 1B r te ^-“ ] diJTrci.lt>, Nobody tu* ver been abte to determine wbi « 
ur^trr^ T n<,E al1 » hypnot^ble, or wi.y somc indisid- 

ierts irirm'-í"--- J,Hl ""j ’’" d art ‘ t]ot - 1 ^nsetfucMiiy, the use of hypnodaable sub- 

Continunication^* 6 !* lCU T- ril<: ni * lLJrc |JÍ whic h wc cmnot evalúate accurarety 

tor since nol -.11 íIj 1 i° i* stüJ ' cd ’ n sfeep; but this, again,i ntrodu ce »i selective fic- 
tion* during j] CC p. ™ “ 1 an? access,hle to ei *er one-way or two svay communia* 

cven thourjh it «¡¡ 1 ^ ' >í " Col ’ siclcrac ' on ^ t! ie study suf comí m mi cari on ni hyptwíts, 
M 7212Íoulrl™ t0 , l V™. m(m — plicated.Thetc have been linter 
late thii'urs which ch ■! " ^ ’ 1111 K '‘ Utr I that unsler hypnosis individuáis can tr.m' 

C2?tI?Í 23^ "" a lr,nSl;itC n ” r d when thev are «Ot urnki 

(even doodlintí) ¿md fth ? trar1 '* l]í>11 ^ Automatic wTihng, of jiutonutic drawdng 
LTc d^fwhl í Js ^írr'.W m D -1 have a samplc of.um, 

svas translatcd under livm ■■ P k" ! tl ’ s is ■" 1 autonutic drawiiiy which m j'iri 

by another individué\mdeÍ' rThÍ K> ^ *'“? n^”**** 

nuric wrilingüfanrthcr tntieíiWS) ífd t¡, T 1,“™ th ' m 1 ™ éom wtb thr 
Farbcr ¿md F«htr O), hi th V‘7 ! ™ then? w tht ‘ rnterKting experLin^ or 
•expe ríen ce,!, and then askc r ], L ' estrl,Cli ^ubject A under hypnosis a painfid 
-hUt rliereupon ^ 4 -en «, T* 

P d 3 drTaí " ,lke ' ¿KfVkcd reprodüction of the «ptridC.- 





COnUUMECATmN BE T WE EN SANÉ AND INSANE: HYPNOSIS 


419 


íHititpLWfd into more Ot J«S cU^mal symboK.ihiimt .ls sfthis niiivc individual had reíd 
j ¿ctiutury oí drczrn íymbob¿¡in. Thcn thc experimenten sbowed Subject A\ liyp- 
ílqcic £hrd,ri] in Subject li while under hypnqsis, and asked Subject B Linder hypnctfis 
wlut the dtcam oí SübjeCT A 3iad tneant-Thereupon Subject B trárdared che dixam oí 
^uh^í [ \ batzk inta thc essrnce o í t hc un picadme stocy which bad originally bccx? toki 

w SubjíHt A. 

TJur is more dtaii a trick B It is a very important exper ¡ment which has been 
ftpeaied citen enough iq make u* surc th.it one human bdug can on a drésociatcd 
kvd tiemble JívurAtdy die symbolk represenlatiom nt" rbe uiiconscious contení oí 
thnugbt and íeding of another human being. thus exposing and tmcoveritig repressed 
rapcrience* whidi ihr other has had in thc pasl.This is a lt ideal and condusive dem- 
onstatiofl of thc powcr Jñd spcdíidcy of uuconscious p^yehnlogicaí proccíses, and oí 
Érif knportaucc in thc commu nieations which pass bctwcen men. 

I bavL- h jó j dft*dy comparable expcricncc irt another equally interesting but wholly 
JilTcrrm íbrm. t must say that it surpnsed mc + because it wa-s wholly uncxpected, 
Snrae ycar* ago, Beb Mittleman and Ruth M un roe or>ranjzed a símil group which 
metvciTral riniei.Thc gnmp tonshtcd aídinical psychülogim vvho were interested in 
the mciniíip nt figure drawings. in gtupboSogy fc the RorscllAch + and the TAI. plus l l 
couple nt andysB tike rsiysell". 3 sem severa! ot my analytic patítnts tbr a Risrschach to 
Kudi Munioe. Each time Ruth asked thc patient tor bis reaetiom to thc 1 hematíe 
Appoxrption Test, .isfccd thc patient to niake figure drawings ¡ Macherver) r and then 
km a himple oídie patients 1 handwriting and thc oib-er material to tile other partíci- 
pants m the test, with no intbrmarion cxccpt, *This i^ a Ewenty-sevcn-year-o l 
V íLirtyn.^ or *This is a thirry-tbree ycar-old man » Eacb pardcip uit was .uked leí brhig 
íti independent intetpretaEiofi oí tbe | subjeets material, Whrn a!J thc repóres h,u 
betti pfewnted ^nd comparcd* I prc^cnted rhc analytit material which I had gjt icru 
cfifr immtb dr yean oí jn.dyiicaJ vvork, 

I wis mtCTKteci io ser what ddTepent aspee is oí tbc personality were dclnn.md b> 
dir difíerent [esrs; but what seemed cven more extraL3rdinary r was che acturacy win 
hií h irt cemm instancias thc lite history was drscribed. pariicularly b\ tlu ^rap n» o ^ 
P& For mstance, in onc case, ín>m tbc study oí thc handw-riting alone r> a y'i>nnp 
™an whom thc graphologist had never éveii SÍSü* tbc grapholugut &l ^ in . k 
^ yoiuig woman reccntlv liad a baby. J also sn^pect t3sat diere lias '(-'in - L rt!k tnr Ll 
üddaticmpr.i lioth oí tW tbmgs vvem truc. Ot coussc. a ttw «sol-ued 3ílst ^^J? 
thth kmd protL nothing, except to indícate how hcavily ovrrfreigjuct ait í sl m 
L 1ptcrmimng factor* oí same scemingly simple and stercocypcd atrs, am coxsstqic 
híw revealing such stcreocypcs can he, tu- r 

riiss, Lcasis ro thc pmblen! oí universal symbob bs general, which m nnti ssJ ^ 
the question of conununication in thc psyclioses. Ncither pto .* ^ t i u . 

S dü :. l ? lí,ml N« h» OnlyfaSÍ- 




Itlated píobfeíñ of thc influence of culturt on nn.vcrn.il syAibols.' 
n'entafy f xp f riínrcs hiw been uoted. Thesc cxpenencc aw oHcx .m mzi b- ■ 
ja.lia intErrsting jnd Mgriificant, cspcfully when they . i., md thc 

tHiJjmi who have had no ópportiuiity to be coiiiaininatcd hy t ** • ■ ^ 

i [ «atme of'thi-ir elders. I see Dr. Mc:id fttívvning ac me alnrady. u ' Ll f s ' t o detcT- 

■ l[ lísst that thii parctital ¡nflucttcc is not iti a íi>rm which i? spu i K f, nt ^ 
n3mf use of chssica svnibob- Let me give yon somc exainples (Hj. 

. * «* S H off,„r.. ch.ld, pm p.™l. m .he *mm •> 

*» Kni,.,. H» , wcnul in Á„™ O ^ducrf hee c.nflk. «hcfc. ^ 

11 litüe íiri OI a Intle bw.or hes our euliiirc deWtminci « ( c hemiw 

^"í her probíetuíThc same litdc giri pim P ,ns ln tht * 60 









420 


CIBERNETICA lt|l 


¡u]ii calis them taer penis, Shc has haidty traen mstnJcted to do iJuv cithcr by htr jur¬ 
áis or by deliberóte cultural influentes in the soríety tu which she has gnmtt op.0* 
what oí the little hoy grown to puberty, whose ctiriosity about tlie gemíais has been 
stimuliied by thc Fice rbai he tiuds tais best tm-nd peeking ijinmgh the Windows oídle 
girk washrooni in schooL Hc his a hght with Im brst rritnd about thU. and thtn ha 1 ! 
niglitmanes and sleeps badJy and i onio honra fiúttt scliool with an rye-blinkmgtk.md 
worrying ibouE what vvi]E h.tppcn to hís tyc Thcn he lias a kmg distussion with hft 
Fatber about the nomubty oí budíiy curiosity. aiter which tac Jicjtih about ju nrpbnc 
[M] with | strange buJges, whose appeananee is so curiuui eíue tac tannoc tdl thc fmnt 
■™ ^ ^ or From the bottoin. ¡ hc dzy aiter hi L < drc.im ttais little boy awjik- 

rns sviihout hii eye-bknking tic. Sutil tomn ion place tpisodes raise ksues ivhkb are 
Nir leactaing in tlictr implications for communicatiom. What role, if any, does cuíture 
pi^ty and bow docs it opérate to determine any yomigster's use oía fíymg machine 
ii]>tead oí a serpent or a bird tur thc crjmJjtion of hís instinctu.iJ conñicts into svm- 
botiL ! bnguage? 




t r whji of the littíe girl who night atter night has the saíne pJeasarit dream; nmttty. 
l iar j iu e mouse gets inm her Irad.and snuggles down bcside her? Shc tells the dream 
t.jL i niurriing. Brath che Jrcaming and tile tclling are mearunghil. Cine day, a.réer about 
[ \s+> wt L v ot'thiK, shc Fuppcns mto her Litbers bathmoni just as hc has come out oí 
i n ji i. lie is standitig tlicre naked; and she coinés to him and examines him with 
l om. acctHtioi]- ’ Fiis liille girl has sean her bmther nakcd many umes, and shck^íJW , ■ 
c n.uiit* ot t u inóit gemíais. KcsvilJicJos, ns shc bat"k i i .isvay ín>m litT r.ltiu-i ■■ 
. * . . 5 " im p® in[L * t ^ ac distarm e and mal e e* ttp .i Unguagc oFher own, saying 
i.n t jnst set n ó Imlc cnouse.n What dctemiincd che transíation of thls smalí gnf^ 
sx] intti ainnial term^ and the substitución of the ruine oían animal íur thí 

knoW11 "ame of a known p^rt of ihe bod> ? 

Wtí toiild multiply such expmeíu cs many times J do not understuid thispímcsU 
.u tha *» t l apt>ril!i Cím ^h má that rt fonres un us the conclusión that itis 
r ' ÍO r,i A Híllt an y |J «ng in the iwtsUf u wM vvithour ai che s¡mu* time luviog 
, í ^ ,v,T| inL[ tl!1 ^ .' U rÍK ' mSítÍi líwjljr - TbU'p with trve ry word u< utter, with every 
our ' i i 3 C ^ ry ^- x ^ rft ^ K,M Wtí fiiík simuJtaneousíy abaui thc inner w r oHd :md thc 
thc . ■ ’ - ^ tiL r^ult thjt aj| Lmgujgc units J uve mui tiple me smogs in which 

detrrm L ^ ^ ^ Hll "' rM,í Iaid cxtcrf1 ^ sdijctis and of tonscious and unconsciüws 
miioaiits are m a statc ofcontuiuom and unstablr dynnmic equilibmm. ftfj. 

¡r 5tr,bJe . fKÜ - foj thal thc uicanings of.ymboH 

™ fíht “P«- ofcn are highly 

rhis stcreotvDe wh o ^ tntnsbcions of psyrhologicaJ tests depcftds on 

S s ; j ’™d í .1 tk" *c TAT. thc hcM figo» « 

Mm... :t th:,t ,tr¡ir rc™' li ;rv ,l ''H' n “'T sy " ,boi “ *■*■** <*** 

majin, in» onc w »r 1 ¡f lh „ Un t , S f t,ld ’ plJÍ7j ^ mc mosl with (lie Wuscr- 

t«t uorkh noiic the fe Wl j have nod^wty''^ ^ n ' L ' ; bÜ ‘ ^ re ' lWil 

■'pccifu-jliv to 'i ni i ufrt^iVi't' OÍ1 ' ÜS f ° the P rt,t>!t -' ni of psychotif ind^t (or nwn L 

•i- iiiíf -. 

what I im crrínif Cü briticv t-xi o U P agMnsí the mos:i puzzling manifestadon flí 
fogicaJly awamong the^i^kest tJiat schizophjenits {ivlio psyfht^ 

most jLhoitt their t>wii 

ior.iinci their own symbok ThüJ ” trjnsJ;, * e ,llej r own iyiriptonts, their cjwh inriuv- 
mc.jns iJi^e | f ct ,j v ahnut i j jtn " nou £ ^- ir ^hen I wtwr j knitted tiL\ éí 

° Ut ^ whc «^ 'f [ vwsar , silk rie, ,t n«n S K- -nJ - 
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inrtli. Ths¡ ordinarv human bdng newr has thts sort nf subjrctivc symbulic insighc 
^otitarttomly. Yet whcre it arises spiuitanrausly i o thc psychodc v thk cype of Lnsighf 
foFsouwr icuon seems 10 he devoid of therapeudc leverage. 

Lt-[ me add anodier pos ni- II ttuy well be chai i n steep che re is a conrinuaus flow of 
jrt^e psyi.holqgicaÍ procesa, Wc cannot be su re rhaL ibis is true, The flow may be 
intmititlcnt, qt it may oceur only during ihc procesen of fdling asleep and of waking 
np; and ir may erase at thaE kvd wbich we figurad vely cal! »deep* skep; or ¿i chis leve! 
it nm becoiue so imictive as to be ummpomnt. However diat may be, we tan be cer- 
mi ttattven in sleep a symbolizing proccss occnrs whu h can have destructiva conse- 
fltflcn.Thc ftct Chat destructivc psychologkal proceses cari oecur during sleep k a 
íkuly proof of thc operado» of uncouscinus psychologkal rotees. 

PbüpJe are naive about sleep. Tbey think of it as always being jl beaimg, resuscitatíve, 
md cemcructive forre, Yet attually vse know thar ir uiti be a destructíve exper ie me. 
Propie can go to bed \vel3 and wike up snk. Peoplc can « orne oüt of skep in a para- 
ooid-scliiíophrtrHL psydm&rs. There a,rv pacienta who wakS'U oui oí sleep in deep 
depresio^s. m .1 evite manir stares, tn stormy somatic disturbam os. Thcse may be Hie 
mild transitory depressLnns of wakíng, pf chey may be tbe emótionaJ stares ot those 
non: fortúnate human beings who waken fr <jmi sleep m transient, hypomanic States. 
"Tntte may noí List kmg, but at leist they gec us out of bed. A13 oí thk is evidence thar 
mtLch gort on L 11 sleep. Is moflir as wr can make coiitaet witb chis, it is representad in 
d:e itiiKst piiFL'iy syuibolic Uxtguage tbat we know; iiainely; the laJignage of thc dream. 


^urther evidenre of the aetivity whieh go€$ on eveti in sleep is ihe esiiaordmaiy time 


síciíe that spmc people have ni sleep, but which t tor soírte re.Lsoii ot otber, seenis n.j be 
\xkin% m others, 

I do ñor want co overburden íbis.Therefbrr, ai chis point 3 will imemipi ibis j^ther- 
mgoffragmtntary and puazling empiric Jl data. Subeqttendy t should likc to retuns to 
^ baste tssye ofsymbdic ihinking. It woidd he better to mcernipt ji úm point. bow- 
l '^e. ío as to unen [hese rem.irks tor dkcussiun -lihI LjuesrioQí. í .iter. i| t eré es time 

, ^ . I i.1 * j - í.njirlií>r ^ 'j ■ ET ■ 


^ SjJy* al U.1^ 7H. ■ V I I BbI 1 El. 1 | s i i. ui s, ib. .i I 

»rní interese, E can go on to [lie ochcr probJems, c^r che reserve them hn anor ur uní 


McCuuoch: Mav t abuse for a monlrnt thc rfivÜege of the Chaieraati ask tm 



SWAUE: 'iSi' In'il Mfcuiia ___ _ti _ inCnild H11J hk I TI I r " 



^fioite, who coEíJd htflicYE ic woüíd be a v niuch -ls vcíu ■ 
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McCullüchi There ar? two things here which are Cíjuaüy Unportant first, tlui tí o 
vas tíy more dmi one dan mnember ín che Mkióg sute; and, «ccünd, that it iinctm£- 

ni te. 

Pitts: You could lake nonsense syCaMcs or prese ni .1 board filled with leam. md 
determine how many could he remembrad. 

MgCullíjcih: ít ií extre riu-ly dirficuli to gct 2 mar» to altead lo thú_ bul 2 crusit;r 
britklayer Jooks al die tice of the brick when he iv bving it. 

Mead . Did. volj luid difiere rices between t\vo masrer brickhycrt in which thouund 
ílíiflií thcy would notice? 

McCtiLtccH: No, not significan dy, He mosdy notioed dure chinga - 
RoséníiUeth: i fow do you go bark to check? 

McCullücü; These things are writu-d by eheddng the brkb. Thev are nuscer 
brickkyers, I hai means they are laying tice bncks. That meam that even tea yean 
[ioi] bter you can go m that rou and look at che ; brick, The unly tbmgs yon un e ebccit 
^re t ÍJigs on the ypposiie side oi the brick or an .ingle oíithe side ofehe vt jXL. 
von Iíonin; How many thin^ can che normal persou remember? 

McCuiiolh. The estímale is that thc máximum n 3n trames per recnrul 
von Bonin: No, no, I dorTt mean that; che normal pmiui. 

Cuí.r.cK^H. On the normal person, the best man known on icceíving cúmmuniíJ- 
U ]-'¡ ir V IL " Strtes Navy could give yon a hundred letrero in stxjuence ai che crui 

'* haíV ^^ rcce, 7 d :l hundred m Ift seconds. He had tu vvair untií he haá pawil 

u \ .1 piriíK : duríng whích he could not recail.and then he vvould give wn .xl] th< 
hundred Ictrern, * 


luMfJw; What kmd of eommunieation was it? 

M cC - CIL l íJCH’ Semaphore. 

PlTTS: í j > rÉ -' lU W to hypnotize him 

McCuuoch: TJut is not m«rc thati five bits p cr tener. 

lliotKw: But it is css.nt.il] v controlad by the «maphore proccss 

Vi'4 íT IU ™ WdI ’ thíS CJn be scnt as fMC j™ will. It ¡s sen. hf msthme 
ÍEothenlise hm! ^ V Iri thc ^fornialion about thc bricks? Or, to put 

w f r r. dij the * aium ™ P UP .»bdcb? 

thc lower l.ttl.,!! j F ' kS ’ Jí QthíT T:m '- r!,tL ^ ltul of things metí ferm-mber jir [Jiü ¡n 

wí k ,:™ 1 ' ab T‘ : ‘ T1 inch U P inches osvr. ,s , putpfc w- 

r S ^;^ r ^ 
MccZo^r l u h T:" bÍY m "™ hCT ofthose Ibitures o» chis onc bricb 
the j m ti uní cifdi.rnVr " ° ^ whcn V l 'u get a msn to rccjJl a giwn brick. 

^ZT^a ^Tr bCrjbOÜt th “ britLmt is dxe Sin, th, , 

never comes thiou^h ei¥ 1S ,,n enc, rmou; amount that goes int¡. uí ihat 

41 «*“ *» ■** 4 

:‘T 1 °™ *’“■ «i °f *«,' 

ni m tli ?’h L ' bOÜC yoLlr Sirvt,ltFl birihds)’,* or lu- 

patty. who wjis there. ind *o on ' k ’ 1<? ^ 1Ve5 >' oü veriftjhJc tljtj aboiit tlif 

ivay he could decaí] thinns li^ i!"'' cl"' 1 ^ ‘ ,in incwdihie pcison in the 

^ hr Wns kw herirían m Wishmgton fo ra fewyLs - 
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úúí he lud lookcd at siil. Hi and such j | document some twenty years beíore > and ^Ihut 
luí eyñ and reíd che document ind ihc nignatures iindcr it 

Sawge: I don'E haw ah*nlucc recalf buE I can rcmembcr hcaring that stoty more thati 
omreiTi $«siíms uflbis group. 

McCulloch: Thcy vdd, *But the docunicm does not rr.jd cb:n way; it rcads sb and so 
teosa diere on,- and he repUed, »Then [he document has bcen a lie red and yúu had 
kttér chcck che ink.* And vvhcn they checked it it was a forgrry, 

Savage: \ú thc same íiory, aU right 

Cermdl What aboui yoiir sistemen t Or. Kubic, chai a person gosng Snto the room 
under hypnosis tan retsaember stiü more? 

Kcnir.: | am not surr abcui ilut.Tbe evidente is^ noi roncliiscpe, It has bcen hard Eo 


ipántify these thnngs. 

McCüllehji: May 1 ask míe quemón about ihc hipnotizable? And I ssk at ni all 
hunutity Theie ¿re Iwo gfmips wlmli, I would adniit nglu ¿way, are extreme k hyp 
ciüumbta in the icnse chai any of us svith sudicient eíVort can hypnottüe Ehcm- J h*-> 
are very disdrict, l ite üiher day a group of nudents who had bren working on it ai ibc 
Üniver$ity of Chicago carne lo \i\ co distus* ihts. Thcy fiad two bypnoti/abie groups - 
Me úf whicb» afiervtard, says, *t did tln*. I did that, I díd che other.; these subjeets 
ptrcnvr the whoLc exponenve as someíhing in which they played a pan. I bey au 
dw^ra resdy to come back to be hyptiutized dgain.The other group experienccs i il 
^ ihis h4ppencd. chai bappciieLL and thc other happcncíf* complete]y depef- 
■" 'mla/ed. ti ]s sxry difficult [o get che tu b.n k tor a sucond tnal in hypnoais. j llu 

1 m into ihc same thing at Yale, Sortg years ago h with our techniqoes f]ien,vvc^ u 
mi]v about 2ii per ccrll hipnotizable, wbereas, accónfing to the group ¡n ■ neac,L>, 
abimt 30 per eent of colJcge siudents are hipnotizable. Do yon krmw w 
wi[}t i group of pcople who are not hy pnotizable: I vou know 3so^\ ^l | ■^ 1 1 

■ihouE tbe HttentpiHr 
Küiit: Na 

Ceiaid; lucidentsJly.Wilky iiul von Borstcl, whoste woHt you mentioncd, have 
lou iilÍ .sn intfcx now litar seeins co ^et ofFihosc groisp^- 

McClíi.[l]ücíi; Whieh groupsí 

GEiAkn: The active partírijuEors from the uonhypnotizable. and tl]E P ¿iiHlV4: 
Mf:CniLíM::H: The -Ts* fiom the »h's.n 


Cfimaü: The numfeer of breaks in the galviin.se skin resistance i wru 
^-Cuuoí;k: Y^, th.it is what che criterio n was. 

BtíiFLüw: LluHng the pmeess, or what? , i 

(■niARD: No. quite asidc ... th.,« rt, uoder onimary the 

■'Pmtur is ttying to hvpnotize thcm (hese expefuiKiifí-, orher otar 

e R,u t» "1 leniH o'fth«. hf.^ht ot u-sptinsc - ir ihc k^th <rf W® 4 ^ . r ,'. r V vou 

than ü,, total brete m ,h, curve; the genera) d.mped ^ ^ > 

^■oíthe sutonomit: rapomr.Thii is the way thcy are tending to mtctpn 

“«•UflHL It « «Jdy damped in .be .1- and .he recurre.ee » ^ 

re the »lt.+ 

Jh.nABDL 1 'hift right; tíioiC are dHferent fmm the nortiiaU. ^ ^ , Jo yolí 

McCulujch; No, the normáis are not disdnpiithahlc írom the » 
téntmbtt? 

' ,Wk ^- Therc wa* j difference oi'2.5 in 24 , orsamethinjí like- dut. 


■Mcc^li 


[ ot;n: StaúsricaJíy, it is not 


heneen the - th" S 


^n^ ( ^ H rT^;¿;;i^Sc:;hTvery ^ »«*> ^ ^ 
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jnd the The »Is« havv thc %t:ry lw number. about 12. The >ttV* hare abcuit2ft- 
that is. psyrhogaivank wobbles. 

Pnrsr Do ynu mear fevvtr uf them? 

Mcí.t i ntf H. [ liehí are very íew u( them m thc ■! and very, very mane in thc •[(,- 
tniL thc *lr> is not iüdñically different iroin thc nonhypimtizoblcí. Isn’r dw riphtí 
MacKay: Yes, that w-as as thcy describid it. 

HioLi.ím . 'Sil! yon reíd the reterence tu thiv into thc notes of this riieetliijtr 
Mt-C-tit UH.h. It has not been ptiblishcd yet. so jar ,ls I ktitns; 

GbhaRD: These fellows are just vvorking un it. 

M< í., u n h n, Ves. thej' are tryirig to gct i t ¡ urt now, N mv. t h c n est ti i u i y I want te sjs 
a aut tilia is i omu túnica tion duriny sleep. í asmnimiicarion to sojtiebody who is asltep 
and coiumunication fiom somehody wJrn ss aslerp iri.iy be quite different proUeim ' 
HiMiiit, World War I. while I was in thc Navy, parí oí mv job was to see to it that 
every man got uut of bis harnreoek when a bugle blew, Éverv oíd «flor, when the 
W " ws - tl '" ws 1 fc « out hanmork That ¿s known as thc «hore le* * When 
k las vtms ri iis ley, jt is not petmissihle cither trt paridle lus bottorn svith a Hunden 
siab preivided for tire purpose or to eut the kshings ofhij lunimack. which drops hiin 
un tire Hoor. rhose men wrre m sound yslcep by every test aíter they hjd jhosvn i leu 
.is t e> iMit store, Hiere is no question hur that tiles were ublc tn communifate thst 
No^ i” 1 H ' L 111 S ^' ít? dlat dli; Y wei ' s otherwme sound ásleep.Thaf s ítem 

- 1 íür ’ n B ^orid Wat i, when the Navy wetit into - yes, I tliink it was 
i , * 1 ''V ' L ljn JÍ sátudy of the training oí metí m dot-dash Murre ctvde while 

i™ TT* AÚCCP ' í heV fouHd thai meh could be taught the Mor se cade vitóle they 
durimr ^ SL ¡ 1 1 1 ' 1 " í í;rL>ilt ^ 1,iC ulthough they were never awake, so (ár as we knew, 
2 " lí 1 " IT J ter «K when chetr ñame was lalled ,md tires wcre told m repon re na¬ 
ció m 111 7' 1,1 ^' orstí s'odi?; ;n> that there is no qüestioti hur th.it LiWitmuni- 

(tuish !h w L " P g0eS ™ While thcy - lrt ‘ aleen ^ ' >hu,k ore has tod.stm- 

guisli k tween eo mmUn , caf]on to md coremt.nicario» fom diere, 

hete bl-jure^ifri w-'*. "i" 11 ^ '' rí; sa V I,1 S- ! don Y sec that there ts any pu/rlc 

tions The ñct thit ' ' i" ^ / KL "' d, ' n ® t occür ' J1 t t rtain people umler ecrtiin oondi- 
did nirecíl XT^ Cail - ar J ^ IVt ' n -cali many thu^ whidi he 

thiiiE is the Lj™ - not partíeuiarly pu.zlre^ The puedmg 

oth 2 ÍZ of ~™ "m J d ° n t tJr K»bics examplcs difler L» 

. . - W ' “ 

consider. I may bTwmno ^77(1 ’' JI í>r KullIt ' «aw us - tfut we should 

impulsa rcgi!i.rL>nne un i i í ^ l ^ u ht^ imphtd chai there muse \uvc b«« 

a¡«it»n i„ rórms. rsh.T wntJthifía ■. ' h "^ í Hs ív ' "mffxair.becau» it S a «*m- 

■ aitything., po,™,\r"« f, “ ” *'" ■ ».. ntf» b, • 

ttl. If ¡, t ..,nn„ ti ] 1 ; y ' rSen tht 1 t-xpcricnces wprt; m<n- 

If«h», it th, tSrTJÍ.™"T '* b “™« <>* «•« te - 

unconscious,« j[^ use it] any otFíct' cdii- 
íii my opinión. ^ '- ci been mentalized so Íjr T itieans notihin^^ 


repon ¡ 

”^pS.' ” «"-*•¿"1^ ■>* b« n ,t]o,,t,tlizt , <i 

i a.,. : ,h„ k „.... Wr 

u$c thc WnrJ »coüsdous.N í thau 
t bl,t not of -unoinseious.il 

sonrething camckitis? ^ ^teps it u nteessary to yo thmugh tu make 


[O 


lOlls .. I riu: + ,|. t0 N ^ WOrd ^ílcOIKi-lOUS,* hsf Ét h pnHiWí 

ÍSJT EíperatíonaJ deímition <>f *<on- 
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Kjtqenslueth: Ag¿m. on the prohkni oí' sScep, ¡ wi&h to imke more explicit what 
Rjoch ulí becausc 1 woiildni cntírdy ¿gree with Inm What is piazzling is that «orne 
budy m sleep regatera certain things.Thc pmblcm is che problem of sleep itself about 
vvhiLh wr ktiüsi 1 ncrthíiig.Thc pheimnienon is puzzlmg only hecause we doift uu des¬ 
pulid the ptoblcm ofslrrp. I dorl't rhink it tv any mnrL- puz^kng lo grasp che fáet thac 3 
...in siy süisiething to somebody who is awake and he can rrpeat it. tkm the íaet tíiat l 
can say somethirig to somebody who is isleep and he can repeat it, I don'i rbítik there 
isany important difierence there, 

Gerard: The pn>blem there is vvhy, under by puosas. ic is possibk- to bmig chese thmgs 
orto awareness. 


Reoch \ think ic merely nukei che muatiott muñe complicated, 

BaGELiiw; | agjee with ihat. 

Rjüth: Ybii can have loes of fijrl with u but yon doift know what voy are talkmg 
about ¡ 

Bicílow: y you dcnTt know any uf it> ■speciftc properties, how cata you be surprised 
wÜKniíuch prapetttes are cidlíbited? 

PlTTs: 3E 3 sectil. the EECi of a man undet hypriüsas ls not an lile least like that ni a 
flian adétp. Inste jd, it is tike the case of A nwn who es conccitttiating rntcnstily on 
Kmuihmg, tílhtr ,l thought of his own or somethmg yon tdl him to look al Uxcdly. 
Bicemiw; The same díffttemre in EEG as niight exist. For exampk between a man 
wbo is cansciou-s of doing somc trivial arithmelic and onc not constituís oí any 
^íou^fitr ti snight not relate to hss memory propcrties ai ,i3l. 

Kubie M*y í put ui j lew words bdbrv yon gp too far with this? The whok diseus- 
stoii trnisnds me unh.ippilv of the ¿itcient diw nssions .í bout bcb.ivK?rism. The be iav- 
¡orlsts .lIso hitted the conccpt of comcious ;nnj uncunscions psycbolügical pri^t -m s. 
fbey did no[ cven hl.v tu use tlic wonh nhínking* or »rtot Ehinking-x lbn to gi e 
ihjiri such tcrim, they lud to drvise ¡i new pAir oí wordsr "verbalizt^d* and tunvi-L \i 
ixed.i These werc John Watson s. Tbey .liso used diryngcal pasture íuilus- -ind- SU P" 
P^^hryngtd impóstales,t AU oFtbis is plain 5il1y + Thcte are many terms in Sc ience, 
indm hntn.in Ufe m general, chal dirimí* lo define, yet dais necd not tacan tnac 
^tlüniM knuw whai Wf are t.alkmg about wheia wv use thcm AVc kuoss aIue sse aa 
^buuE when wc talk ..huut ^cc Pl vet no adequate defitútion ot slctp c<m u- 
frto+Tk* same k truc of awake, or oí the ptwesi of hypnc^s, We know that ^ 

w , , jn jhjnj üfthcm etther ..s ewo abstdütdy opposed and f > 

ttitnt «atei. or we cali lm>k upon thein js rclacive tcrimJor exampJe.pom s .. h 
1 ^JtLNmmias spci Truria, as I have suggestcd. h seems tu me that chert m !l li 0 

w 'hy t]] C dáfierences between sleeping .md w.iking are relative jlin _ tun .1 ^ 5l j cs 

^Vpnutu; phenomena £dl stirnewhcrc in berwcen, ^'ith soiiw oí cu l iTI '' L _ _. 
and umre ofthe ch^racterisdes oí the- other Tlm ls advanced, luwvcvcr, ^ 

üci but as a wwking hypotJienis. 

M, í — h: Can w r^rve that quesrion, L>r. Kubie, 

^fcnipi EQ-sharpcsi yp the question of hypnüsis icselh I think yon s un 
htrr. 

Ku '’" : Cenainty;but I want to rcpt:;ir th.it it is noihins short oí si [ ly to ^ 

1 "-.'ihil quagmirt uvet whether wc have tlu.- ri^ht to tíunk o ^ - n „] cln 

or of iunconsdoii^ but not at ..coiihclolln^ 1|S ]S .^| aReilt ion 
^fcofwliitv but not ofblark * We know that therc are pnucssss C)l ; h 

]'l J W:iie Ikks vvhich h-ive psychatogicaJ conseqiicm es. ¿TIL 1 Qvm te in the 

w 1C ^ cqually in^portant píychofcogicaJ consequcriccs an ' ^ " 
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chtíij] auything you phtwc. Cali them *X- and -iidu^X* iíyou prctcr; buc Ac phenon»- 
fna nemain; and the simplest operad and ¡uid descriptrvc charaiteriiaticm oí the m i* *. 
Conscmus and Unconsriouv 

Mj.ah. Lkir, f >í. Kubir H ] thinfc yon get a compíication here by incEuding uaader une 
heading mitanes of attentiveness, rekitive aitenthnsneM* un¡Jer vleep, nnder InpntKtk 
and in ordinary States. 

Kuiíii.: This Ls done on pnrpose T hecause the phtnomnja of «mertfion jit dosdv 
relatad to the problem of bypmists (3). 

Mi-aiíj Walt a minute. Ybu didn'r Jet me finís h my semence,Thsttc tbiet* aie paiiei.1 ixr 
tripli-Ljfed logether* ar tied togpther, or wltarevcr We gei the questiuu of synibofom. 
u ] l re, tor ínstame* ont stibjecr rs abJe to interpret the ¡irtistic pnxluct of onotherady 
jeet. J thrnk that it ls atl artefact of ow own sociefy and our cmn methods ofcxpkifi- 
uojn-n presem, that wc recugniie .¡ particular kmd of ihmking* iíycHi wsnt to cali ir 
n.u, ínost promiiiently in the dream. We alvo reeognizc that ti oc-cun na poeOy md m 
' L ' WJH ' lt Uí racional, eonidous, togsed thmkmg in our culture, and therc- 
R * UEL 1S 3 tenueney tJii\ -sorc nt thJnking thjt vou luve talked jbout to ¡xcur 
mtw m «kites that are locked üíT r or in sleep 

. í f V ' i t ‘ l l “^ ,l ) SütTlL ' ot ^ rf t ukutes, you don’r netcsnarily find thjt same wntm.Vk 
use u s nía i a üeparaiion in our ¡hinking ahout dns whule probínu of cotisdous- 
* , l í Jt , r V 1 ‘ l \' 1 nés * ¡ ,r c * e ® TCi; ftxeptíviiy to imprint and jhihiy to «cali - a«d I 
.i r ,ru wit i r oscnNurth tli.it it ea question of memory .uní .tiren tion in une jbtui 

,f, í r '7r. purcm í 0n ' hí t,ne side the q“«don of types ofthinkingth.it are mod- 
nn fii'/t, 'i \v f - 11 " 1 nr;i other, the tyfH’s of thinking that jrr modeíd 

n . • ^ .1 V 4 l L ' rl ^ d, * s ^horthand fot comideriog th«e two SOTO qf thinktng, 
Denwm * f \° U * wllü ^ e H ‘ rie!k " f pmprioceptive and hodily irnágei ivhich mí 
hvpnmi" i T\?rr m . ,mothcr ver V easiJy and of cotuse they do it bclter iwlcf 
¡i’i: 1JVt 1,4 ’ üuhjctc pm undfr hypnosis and dlen ihiiuvd ber filmt of 

tranwlhe TZ'T r ,U , ld }1U ' k lctllr;,td > 'he place .vhere thc Balinoe wcntinm 
t (m t SEa[ i ' ■ 11> H P 1 rít-t riy wdl, ;ind I doit’t <tee why jhe hhcmldiiY, hccause ntidrr 

'vfien Fie seem, 'k'.“ IT ’ ll1I,n S '" Kfcnl ot «hinJtiiip, whkh ¡i tvhat thc psydiotic USO 
oftirZ T ' NOU; 1 dí,n t bcli ™ [! ‘,t the avinciatíon .tftter t» K» 
T ¡t l " the W ín ¡* nece^y in tho soctety. If 

M-T two th,I, e s -wcly, f thmk we coold ge. ferther. 

^b^ui^ Thj,t 1S | ° Jir ° f the rea| <l“«*iorw tu my raínd. !ír Mead.IV 
iry Í Zt *r , * ,at, T- and the FiW,, tu the ong.r.l «y 

TW¡S*Í Z!TT n ,hjI M 1 d ™ 1 he tdtontllv deUrnned 

“í™ “* -P- ¿¡«-bol 1 wil 

m *y hesymhols. For exanmJe i llr “ '* f ' ,C ler that w fcct P 111 mmJ tlut thflr 
BICHO»: How do you k,n ,; 0t ° fmy dmul,ia e is «' wrbal s >’ ,,bük - 

duriitg the duv, I then nur tke'i kl ^® blrl f- Hjv[h k nianaged not tu say sunicthtnfi 
[ Wake up i n j gak of| au^h.er° ' , ‘ lLk ^hcii 1 situad ons and .un tiying it vvhen 

Isth.ssutdc.entp^ef? 

Jt thc time. l| i cíe arly iJte mcatiing ot sil tile rcmark* th.it wetr passint: 

2Ti: L ^ey audabte N<jw, this rvn ^ v 'i ^p^ecb.but ñor audible, or onJv r;itcK 

w ^ c ^i 3[ní ' tínlv punible ut tUr r! ^ car ly dependa upon pura, «nd $o on, 

ngiLsh limgmge in many cases. They emiid not be 
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done impide dir English biigiuge. In Gorman they would be jmpoidble: m Lailn ibey 
mullid be impossiblr 1 rhmk. therefore, ih.n eme has u> fcjke cate of Lhe extern ti» 
which che cultural compone nt i& detcirniiuitc. 

Meadé 1 íhould like to malte clcar, thoilgh, that thar ts not wliat I was saying. I would 
rcganJ thasc thmgs as vocabulary. Surcly it" yon are English. yon dneam in Enghsh. !t‘ 
yon have ncvrr seen a certain thing, the chance of your usíng it as n symbol Ls low. Buí 
ík point I was makmg. on difírirnces berweeq cultures, was t!ie diíJerence between 
wbch saris ofthmkjng werc the corred kinds of fhinking for people ib eiriploy. Now r 
m ihcTiubrbnds it is iacomct lo recognize what wr regard as lógica] rdations* so that 
wben you are being j ratum-d. romHnus pereoru yon knovv that copula tú m Isas noth- 
ing t-a do with pmereation, that food has nothing to do wu3i gmwth P and dial the 
pfontmg ní'seed Su* tiothing to do with thc plañí growing. Huí yon continué to aet on 
Úk asMimption th.H nil tht&c thing* b.ippcn The nuly possiblé assumptáon, ihererbre, 
thit I can see tn the light of our preseiH knowledge. k that thcltobriands nuke acón— 
ícíousi something thaí we do not* normally, and carry in this other set oí inugery the 
^rts oí knowledge thrit it i$ necessary to plañí plante and produce childrcn and all the 
«te thirigs they do, in a pcrtectly jcc tírate and eíheient way. 

McCtrtLíKiH; That k whal S mean by the *forbiddcn* meariing of word*. It dúcsn i 


tfan Ea me that this is fundamental! y different. 

Mead: Etcept that I am aasumiríg that the mecharnsfiis of symbol üse ire^pnjbahly 
universal, The tjueitbn isnT Which symbol? I ib ought it was misleadíng ií you just 
hükS the contení there. 

S 0 .ÜVEK: |)r. K tibie, you repcatcdly re temed to the fací ihat iteitts | inrm past exper i 
uicc matf be Itpnkluced, Cx instance tu a drcaan. without the person. vvhcn tdling os 
-n :in. heing consdously aware thit dio ítem ín questinu repr^ents A reviva o past 
fSfericncé. Itseems to me that it is ihe study of cideric inugery which has mis 
^ moa striking illusrmions of sttch mechaniííms. i spent sewral years } ing Cl _ * llc 
individúala and Ibund agahi and igain tlut the suhject, when obscrvirig ;iiid 
die cidíde tmage m fmni ofhim, was grcatly surprised m weing objetes or < etai h t 
umld not tecali as Suvmg \een i ti the picEurc previously show ti co hnti { > ■. 

ít Wfí ohvious thíit the objcctN «r the detaih seen by the w ''J c - '■ 1 ° * 

^dyciidetic trproductions of ^letails or stimuli prc^ented by dtt txptmticn 
minutL**, ft r teks r or nuimh* ago.Thil le.ids to a sccond qucslion - 

^bie; May | ask a queítion? To your mind, does this píovide idequate cxperinient^ 
prthif that we .Lai üHt ii Ég y and rt£<Jtd percepdonn withoüt conscúnts __ . 

L hat procesa., aml then reproduce ihose percepdom withoñt coiiscious p.irtki ^ 
the pn>c0is? , , 

ku veh: rht- nrlation ofeidctic imagery co ordinary visual im.igLry has U L ^ 11 , _ ¿ ^ 
j-stot inimtnHis es per míen tal investi^itums ! 13) {14). Mo^t imcjítiga o _ 

^ that Visual i and Cdetac !n W _ on rhe wholc. 
taw ctttain objeets, forcw. color*, md so fnnh. have be en r L . _ . t (, e 
^ Ji? subseqnendy remembered in great detail does not necean y PV 
■^Ilve can reproduce theiii eidetLcaliy. furthermore. hi?. or j ieD1!in tbr 

eidedcally nuy Iv enri rcly ineffectis e On the othrr h, j n 1 L , ^ _ L - ^ of this. pic- 

^¡■1^.111 i pntille Til nvn [n the siihjft t may .¡ppeur m C ]Lr ^ lL -] ^j mu ] USl Or 
í^ aJtbougb the MJhjcct catmot Tecali such ñ«ns ^P arI ^ r ^ ain ^fterim- 

hcsí sEeir,* ma V kter appear ^ponMneously* -u lule the J 1 ci Jctic repro- 

f»d«ribi BÍÍ ridi images ofcnh«Iy difl«T,i: ^.muhis 

»». *ai„. Si vito- 

“rtiuii, p asc cxperience is often ddetícally revi ved bv ^ 4 

^rnpH>ral &agment5,This teadis to another prohlctn^ 
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ín atiaJyzmg the behavior of cidetic imagc* we oáeti fmd a franslóratíofi ofobjeds 
or J transícrr of ceftdü properties of thcstr ohjeeis, hmom jnd componte íbnmiAft, 
'¡ubsdtutÍQns, fhc appejRncí oí p;irt* imtcad oí wholes, rtonjppcarjjice m thr 
bcktéd appea ranee oí objects, reversáis oí nghr and k-(L abare and belmv, md ofotfaeT 
direíctioítí, Differeuíly expresad, we íimi eomiemations, di-spkeettlcnts, rcwruls, aac 
othet móchimsms supposedly typical of drcatíi fbmutton i, 15) (16). Bccjusc Scbildct 
hinisrlf was aii ddetic, it k npc surprisjng chai be alm among ihe psyrftaanaly$u *25 
[rcwj abic to appreci j ale the srrücluo] MmaLirity of psydiuajMlycícil mrtharlisnH and mati- 
ariisms of eidctic imjgtry (17) (IKJ, lu eliés. tonnerikm i imly horrible thougkhasat 
ornes oceurrrd to me; namely tbat Freud himsdf. like StrhiJder, was an ndrfic Jt is 
eme chai Zcman published an experimenta] study in which he iiuhtfd th¿t tidmc 
imagery i% comtrionly íoufid in all Viunq#jte ebildren betvrecn the jj^es of eleven ¿jid 
saxcLLii and tluc 61.5 per rene of ¿|J high school srudents in Viein>.i - os- evpi H¡H per 
cent whu uiduding cases - are ridenc (19). I have tm seco any datson tbe 

pen entap? oí eidetie individuáis ín the aduJi Viennese populaban. Ic ts ako trae, of 
course, l at Freud was not b©m in Vi en na. Whatever the nicrics may he of dais temíy- 
t t,i oí inme, ¿c léase j* an aniUMng psydialogieal exercise I recnmmcnd mi examt- 
naüt ]ri o che edificc of ptychoanalysú in the light of the -as ib Fiknoti that the twikfcr 
oí üm ediíiL-e vras an cidecíc 




i shouid hkc m rctum for j moment lo the pmblem oc *syniboJs.* Dr, McCnDtfh 
mi-íiMoiu t¿us oí tmnsladou, retmnsktion, and tnnistbmi.it ion in conriecümi iviÉ 
i . i ° rJ11Al:ii * | i.Thjs fiemínds me that Storíer orue wmte -in jEticle on ipsyehiMnJ- 
n ]11 ul p^y l m ogy,* and l\x.\i ímre Henmnn efet ribed ^nicideEs of Qedipus and 
:^;! rj ‘ t]0n L } a íl,un ^ys« \2U) (21). Hermanu, íbr ex.imnfe, lefimd m che 

pi' n t ^ LJr tl LrU lJÍ f C u >trja fttbcr prcventing sexual intercoursc o! the sao vvith the 

¡i Ir r Jr T rM j HU | ^ °^ rvatiolH 4S rFlc ' iOJ] híivin í? infereouríe with the mocher imine- 
d^ely aíler dearii of the father. Ib be sute, he nude the niost af sueh srniian dein^ 
strations or #niodel$.« 

liL't It' r [ld " i " ií : w híthcr these psychiundytiejJ v.tíUts did iwt ni!» - 

cou |j l’ 11 '? tÜ . n '5 ci,it ^ Jn i-'[)uaJly ítretiuous esenrise tiftheir iinaginatmn thn 
bird !n-h jviíir i ' 1 L,r " n 1 od * 1 k"_ps\vhoai uIveú; j] mechan ísjus in the field ol 

oK birííü ín r > ■ ú.. ^ cre particuíafly to tfte so-caJIcd tdúipLiieíiit'ni jcrivities« 

studyinE iuch trn'r 'i ll , !l!ytrx)li ^ Engiand has becn especialIy ceneerned with 

and ricuaJtzcd 1 -«' ll,r P a[t(:rlls aníJ the svay acih nies bccome displaced 

reacbed their hiidi ' 1 T' tI " lfU - r K ' rt: ' 4 rui douhi that these displaccment aerivides have 

devdoDfncm nfrli 1 ^‘ 3S tibLL|1 tn nsidcred che po^ibilit^ üui che bigh 

Slíct 1!1 . b ;í s »«>• be relate J CO thece rí.ali.ed nvwentem p- 

líke to aslt Dr. Kuhie ora 1,1 P ursijl t of tilia delightfiil qscculítjan, J slií>u!d 

■incrot a neumsis has peeial ¿tu’miT ' y,,,bo1 Í!rTn ^ ,ln or tl,r ' lwr ‘ 

r “f*' 1 -* 1 h« this c «rcr,,!üS“ “ “ ,hf “ 

" f »!>««■”” <**»*» I Is, 1 thjiik. J 

ceding patrerns oífuncñl^ i* ' * ' L UTL ' 1S ,l síro,1 S ^idcncy to repetí ruin ni pr* 

far hack it gnes in che nhvJ ti 51 ü ^ tk> * s sbimilirion. I do noc know hffl 

KiiivtH; (fi h, ' s re '“ ÍMl >' •> bm> si"i|*T *. **. 

placeiiifnt ai tivities beeoiw^s". 3 .T l ’ j5 ' lí dls P í,K ' L ' ,,,cnt '««vcnwnls and other dis- 
other gresup «í animaJs fn tur Vi' I-. '"í V r ' L " L,íl?od ot ^rtnalized m hsT.ls thsn in W 

speeiatioii and displacement pft'menftis^^™ SUjísesttd tliat liwlc nrlatiniís hetween 

! tan*t yt y. 
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hjn Bus EN: May i put tn a vvord of warning: I am quite su re that the striatum m 
biitís. whatever it is, \s hypertrophied; it is a huge atFaír that filis up practica]Ly cvcry - 
thiiíií, bui k undcubredlv has ail cnntdy diíTtmu tUm'ünnil rale thán the striatum in 
uummals. In riummuts the striatum is couplet! with the cortea, Bmis haveui got a 
cortes,» it cant be couplet! with it.The striata may be inuch more jn depende tu and 
may he a much highLT mccharmm in bmK and may actually replace tu sume extern the 
raitex mmimmak 
Rioch; S wül ¿rgqe íhat- 

vhn Honlni WcTI h ymi can 1 argun that the hirds doift ha ve a cortex. 

Rioch; No.but í will argüe duc the striatum has. Hits. high form of fimetiún. 
w Bonln: Oh, I will retraer that airy moment. 

Hjüch: I think the large striatum m the bird is probably secondary 10 its 3-irgc supe- 
THjr coQiccüu^. 

vdh Bosts¡: I wuúld ukc exception id that. 
til C vts: 1 euuld rrphrasc thr questuni. 

Ricen: I should likc tq tos* somethjng in hete that may be unrrtated- We llave seen 
ca& ami dog£ gq dirough runtiitig moiions in &lcep„ and we say they ndicaffiiiig.* 
WeQ. with complete ttanseclion of the brain ai thc level oí the superior ¿olücuhiv. cats 
and dtags tuakr the idéntica! muvements in the idéntica! way; so if those are drraming 
nKwrments, then dreatning is somcwhere a round the leve! nt the cerebcDum. 

McCtiuocii: OrbelíW. 

HrrtinNM>N: Thcre are cases, E thmk. in inseets that are very <itt ular to Armstiongs 
displácemela activity wherr you ha ve preüuimbK a wíiole central nctrvous 111 
^-hidt k oí the order ofmagn ¡tilde of a very sniall pan of the eoni The onJy difticulty 
tac hthat they áppear tu be phytogenetieally developrd and not things that art 1CLr 
tbr actual behavior withiil rlie spceies, One exatupie l Cnin iliin oí líLLUrK 
■iniü^ the Kmpid Ates fHmm, hihw}, where the inale nar.nally catches another >«sca 
Jsid wrapi it up in silk and hands it to the female. E be íemalc apparent v ^ oes m>t l.s 
feofennft.and ni some speaen ihe male jusi wraps wp nothing in silk and hanüs it 
<jvei. 


hter.uiw; 1 hat is a jilting tnck. 

™ Bunin: Do they g£t away with it? , 

HtmcinNSfw: Tlie other r<nnt I want to make, wbirh may ]>aw a '.orr. oí K ' 

it ítoci notsecm jdequatrJy to bt‘ appneciau-d rh.it tht|K ¡>re 
nivtiisih hetwi’cn bird\ .huí irten which are riot appartllt nri , jdl <■ - ’ 

mífl “d the dog.They indude the pre-emitience oí vmion, P* rtltl | ' irv L1> ‘ J 
the jjnjhabk importance of vhtoti in sesuaí bdia\ior, poftidilarly tn o L _ 
^rds. which wc duni shwr with vd tnany nuwosk rhat tkpcnd morc on okartory 
'hiiiu]i. |[ ]f|w ^ t |, íf v, c wciuld cxpect tiu* kind of psythoaiw \m 1 ■ 
llCHUr ¡n moa to he more closdy moddcd in InrJ^ than in Imver niaiimu!-■ • _ - d _ 

teflon connectcd with ili-n. I don't think that that lia' hetm vcr V " l ' 

^tCescept thai poaihJy Artnsttong nwy havie talked along tliosí 'n 14 ' ^ j 

ÜfHt.rt: [ ihoiild hke ro makt -i imurk or two .ibnur Arirntrunif?*' i ■ a _ 

^netal fon^deranons Bsenrially, he h.;s ^mat freedom in dewlopn'h - _ „ ndrr 
^on L nijjnly hífiu^ m . have no nystein.nir- knmvleiij-e <h or dBscuiáom rf 

^■nqdenrioii.T.hii is tnir cither in tertm of the disfussioii, oí di.j >. ^ 

lJs placemein or dÉcutviom af inwnñon movement ot w at 1JV ^ ¡- r , rnr i1i^ir 
^PBdevctoped e^nually out of the i-uexpreration ot «««"“* wme 
phenomena and out ot' natu*ahs.tic olswrvnúon- Whtncverw i|¡, mcjn i nK ot* 
^Viflninjís or gltmmefinj^ rifan attempt to examine expenme . 
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rhcse behaviors m birdx, I ihink that we b*gbi to hnd dut more prümmx jjid J» 
hununiscic or amfanopomorphic or p^ehoajialytie ,<n,iEugics or inrrrpreünorb ix m 
order. J ¿iñi thínkmg, for cxampJe. ot a striking ¡ütüdy chai jppcared just a fea- lifti ^ 
or cune to my aeren don a ítu- days ago. a study hy Rarnscy in the course oí '.vhtih Fie 
ráis^ct same of his bircU in ,m incubator ni whkh thevr wa$a box. Usuafiy cfi naíunfc- 
iú íinutk>ns, when tbe chieks are stiríJed m ccrtain ways, they rnti 10 [he iiiorJicr. 
Under diese conditions, wfitfrt they were startled. dléy nm lo tile box and hnddJcd id 
tic neighbnrhood oí clie box — or a shae, or in che nesgbborhood oí a number o\ 
odu j r objcccs that had bcen systcmaticaUy introducid into the general hotoc^mítorr 
jcej. VI h,u clity are tcjipanding to i* not nceessajiíy whit wr woukl reíd to rcspimd m. 
¡ int m,R ^ JtlL ^ líot oí1 ^> ™y tnit I woLild suhmit w - on a very murh viiripkr 
.¡tu n only anaJogn .il ¿y and not JmmoJogn ajfv or liornoJogcnidy i^lated to thí 
pn filomena under consideración. 


[rii| Seí -”nA J shnixld bke co re emphasize and perlup* extend che point | that I>r. 
Hutchinson made. In looking at these hehavior*. whedier they bv same ofthe beta- 
n ] i e 111 lc ^ in biítfc, m che Australian hower hrids or in iny ofj number oftrthrfbfcní 
grouping^, iwc ííéilI that these birfiaviors represent phyl oge 11 eri c jII v tir evnludoíWFik 
ut kmnnn mcL haiiisms oí respondíng, which have errtain pos i ti w sigaiíicjnccs aod 
f lvo -^ TlL - R,lll > r <fcícnnincni rather iban onrogcneticalty determinad. T thmk thít 
^ In these anaiogics. wr begiij lo falí into tJie cbssicd rrnírd 

Lr ,rÚ f nCtl "? ^|°® ertet * s? “ Itíta PÍf |l ^h Q í5 typc of theory, .md | dnn’t tíiink tbe 
," TIJ ; , ’ M1 ; IJl7,í> ^ j C] c be DíHngenetic clieory oí syniboUsm Jt the Jcvd of die highe-r 
T1U ,JL ‘ É -' L ; SJ V lv ^pbt arcd in the procer of the phelogcneiic drvdopíncnl üf 

nh i I “ or mtennon movttnenis or any ofa munber ofodier 

phenomena, such an di,p| ay phenomen^ at the lew! of bmis. 

bt- rniWk i question itbout thf box and thc mcutrnor '.eeitas En níc co 

ivitii a balJ L r ?j int nmiz " ^ or ba L a case in which a pjfakeet copuJaftd 

sonic sorr' 1 +^"^' _ ,n _^ 1 ' 1lL% Some ceinfmL'itTv íln>m a bóard. That was iindoubtcJl) 
nected wit]i u ¡l' 1 iT V^ 1 '’ nüt - 1 ^ UnE> ^' arbirrarv díTair that hippened to be ron- 
ducriort r tilínV \ ’ J . T r. 13 ^ 1 11 rni ^ lt * 7Í ’. deníed! iJial ii bad ¿nytbing tu dn witb rrp«'- 
witb sexual bchivi a t>11 L p ^ tíj 5 trerncíy to “'«« that ir huí nodting u-hatcvfrtodo 
lu- cjcperiment Ir h Eíl be stimclhidg rlut mvurred in [Jiat pardeu^ 

tfie Idnd of sbín^ tfurf ÍO m n ollJy ^ Ht^w does tbc chicle nea^ni^ 1 

Chat* L' a 111 '™ y "i ÍL,nctlo¡1 ftlfiOed by the modín? And if¡i js a to 
that tremí the nornt A ™ u * fhu simpe, then wv are jLi^tíkd in cíwduding 

react to two i^ir s ° . V! 7 1 ^bick the box o the mother - ju^t as a chjck wiU 

less than one-half rhe^h 3 V r< fn»itnber rightly, is not more thui one-thifd riot 

1* «p, «»»• " “ »»™l, - Murtón of ddüiinp .*» 

.irgue whetficr it is inr | TT . . c . T ; L ^ n '' tcJ,|T1 )- and u mere]y übscures the leíüí' 5 rn 
mother bird or t bu> TI ''' 'T UC tD CJÍÍ lf m ”dier bjrd ora subsntutc fiw ihf 
BlRf H . . [ hn : are aíl ld ™^y =q«l m thc IJHguagc. 

hc^cn’, Jn <r l.oremTroi f'» 1 f ntiwJy ' 1 [! ” nk tlut what confina thc iauc hT.n- 
and two baila, and that úth l ^ Morc , J lat c ^ err ^ ■■ diflerwiue bctwccn thc head 

ti];w releasf irertaín behavio" ^ ^ rr ' ll3a ^ eaÉprcíi of sitmulatíon in thc crwtmntiiewt 
undcTitanding of the levrJ ofnl-V r 1|,LÍ ’. üi ' » rL othtr organiims, J rhink dul ^ 1[jr 
h the k i Litis of rhifitn w hi,K ! hiíiction oí tFiese organisrns i^. dftenmn^d 

QtWmkm* for thc orsanum^rí! to thc head or ro the so-caiJcd unodifr 

IIJ J or anything you wisíi to cali then/Trí ■* mt ‘ rc,y «g». sotiiuli, or irfeiíe». 

atum is not responding to ant>c i . i ■ . or c be orgamsm under consiiier- 

vi>us systcm so onzanized the .Jl! ^ 3 ^ yr ^ : Lnu Li *** <*rganiEed and has 2 wt- 

n ® ct ” íltiet are piwlüced wheti ir is ídumlatcd hy 
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hiv ofammtber t>f congeries p£ externa] energy organizacton cir af stimulation, whkh 
\i aot truc fer highcr organismo or orgpnism* higher in che scak, Tlms two balk are 
nal kkmical wirh a head tbr inc + ñor tbr you, ñor tor many olher organkms. I think 
üm thc studv oí whai rypes oí equivale tic es exisl gives lis an underitanding oí thc 
isteming, m a se use, of thc aetion oí" ibe bird. 

Kl:W&: ¡ m going 10 .irgue about that. We havr moved so tar from where we wcre 
that uc in: no longtr ulkmg about comtminicatioii at alLTbere i* a reason for ibis. We 
¿o not mind cilking about bchavior, so long i*. wt stay away trorn corntrutnicirion tbr 
ttve ütiLpfe reastm tlut we cannot talk about com munieation vvichout ftríng LLp (o our 
iiurtt dtffirult ppiblcm: naniely. che ptoblera oí symbobs fuiiction. Coninutnicarion 
ikpcnds upen thc iymboÜe fianetion. ¿nú m turn thc symbühc function is the esseiitial 
Ubiaik of tnan. h n what dilfercntiates man, su k and vvell, tfom ail otbrr animak. 
Htciefote, wc canrjot continúe lo evade i te challenge fo rever. I pütposely ha ve nOl dis- 
cuüed tbc data fhorai lower ¿muñáis. ilthough 1 atn quice wiiling to admít chat soitie ot 
that data are more empírica] and clcarer th,m tome huma.it Liara. Ncvcrthdcss, I keep 
co material fruni human bemgs.Why: Recatase man ss thc onJy animal with vvhom we 
can com^nu rúcate svEiiboheally, and who can eoiinliunicatc wiih lis oti that leve]. 
Iheretónr, ir U only m man cítat we can cven attempt to estímate m same measure 
wbt the syfnbdk pmeess actual! y does and how it can beconie Jistorted. 

Nüt ¿II synibolic íuncúons ate idéntica! They tange ihcimclves it] a ipectrum At 
one extreme are thí'rse symbolic pmct^'ies «tt which what is represented is known in tts 
trureiTj tu cht- individual who is comiminicating. At the otber extreme are thc ■syiu- 
bnlic í¿ncdons in which what o represented is wholly anknowti to the individLml w lo 
i.s corrírrtLLCtícatíng. This wil] vary and huetnate with every Individual H -ictd itom 
Gtonram lo moniein. Bilí ú~ we convcniently delude ourwlves by talkmg abouL i.on\- 
irürncjiion on]y aniong lower animáis. w p e rurti our backs on that a^peoi ot t tv P rc> !,_ 
l«n whidi t«. cucntiaUy human. Wc catín ot make pmgress by any such .irLiíke (- )■ 
KrüCH; I dis^ifree with thal ( D¿ Kubie. fbr the reason that I think it is otily wlien sse 
m to simple smutmns where wc can begin to get sume relatjvdy compete 
obsení^tions that we can begin to work out thu proble m. 

KüitE: liiit the Iosvlt animai u not a simple siiu.ition, Actu.dly. it il m l ui.utt w.iss 
Hinrc coEiiplex m analyze, .md Nir lew accc^siblc | to observatit^ii precise v l:l ‘ 

Icnver 3ninu] j lack ofvymbolic 'spccch Jepnves him ot the abalaty eo LOinmLtim-ate . 
ui hii muer experiences* \\h thoughts. purpoáes, anticipations, memonts, jik ce 3 - 
^liítríbTe, whatever of such experícnces he may have on a conscioiiv sym o it cvl 


^ccsableipiB. ^ , 

May I makc a puint which I think comes back lo the hrsc nVund ° T _ L 
'peakcr's dincuMion? I think you were speaking, Dr. Kubie. oí tormnimii.uKi , ^ 

whetheror not it during síecp.Tbere are sume ver\ ? prirmthi íürcU ^^ | 

““tanpoint to, which you didti’t do. bul I mi sure cverybody kn«w> . n[ j n 
'hou¡,| Hke to ícireiate one of'thcm. I think it is lairfy c.^y t° ■'' :1 U P ‘ n 1 P. ij oU 

^ lli ‘ lí V«u Show ilm .1 penon can do oporanons svhid) are h' lf i hU * *■'” ^ 

l|3 IS'nrt:Von put i pcrion in a iwffli with ilic Third Avenue Elrs m í o m ^ Yoli 
■ |[| dihe t a » re l dt su. lie gets so üut he skeps perftftly wdl when ¿ ^ car1 ac[ i,ally 
l ;/ n P ur 1 noite-meier in the room and measure the UB leve te noisc. _ f the per- 
■■ JUiiijte the scheduk of'thc traim so dut ihcy are náativelv .ipeno K ' _ » an( j the 
rcatly leifn fo hbck out liis hearing sL-nse sunng f lL 1 tl( 

wi]\ apparcnLly behave like a normal huinan being *m L ge 
and üvt pcrfectK ill nght. t ¿-nor- 

^'U can ato introduce i noisc s\hich « a sí,ÍI footstep m lie t 1 ’' ’ a | nlo « 

ri10ml y Wer Jevd, and v«. very orteti, .ha* person wiU wake up i^ndy. 


[IMJ 
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insCiiiidy, Upoo chis cue, That eerwirtly cali* fcr somc sort oí mtctpttatioii pr™ 
which h c enai ni y, or probatdv; not oí a bigh medícetela! mentor ot'the hr.im:but ilcn- 
tatnly involve* jíOíneditiig like acouscical triangulación and the recognición of sooie 
codcd messagc which is not .1 part of the eiivimnnient. 

3 LÍnnk you can point to xnany exampJcs likr this, in which a pcrson who Ls in thjl 
sLitf which wc commoialy tj.Il sleep, acfually is capablc of rcceivmg rutwages in a veiy 
dhiinct asid numérica! íaübion, m esscrmaUy che üjíuc way thjc he tan when he h 
awake. 

Riüc:k: I can show che same pbciiomruon in ihc decortkated caí, 

Üigelúw: In a decorticated caí? 

Rioch; Yes. 

Bicri.ow: WefL ! am not trving to raise ihe quetfion as to exaedy wberc in cht- ñer¬ 
vo us syscem it exists, h it the opinión of the grüup that the tirt that you can cxhilxt 
ibis i 11 a decortirated cae remover aíl intemf in chis behavior oí a human bdrtg? 
McCutlJCíCH; Certainly noi. 

Bigelüw: That seerned to me tu he che impliratkm h aud í doiTt sec wliy chü panácu 
lar point has a morr signiticant aspeec, 

[NS] Rioch; f don't think n htxirs tipon the ptobleni ofsleep. | 

Bií;ülow; [ thmk it bears upon the queso™ oí wbether camiiiuimcatjou can exisí 
faetween .1 human being who is asleep and his outside surmujidlíigü, éJq» it noc? 
TtUM-.uL Is it che probJem o| eanmiuiji catión or che problem ofsleep? 
von Bonin: Exacdy what tü that tíqjeriment? 

Bigeujw: I aiii merely exhibítrn^ what 3 thitik iü a vaJid exampfe of ftnnmuiiieiún 
which exisfs ni che a verane person, let us s.iy, in ihat State which vve cali slecp- 
ÍBUHiiiíL Sodccp doesrt't ha ve gmdmtiora? 

Mi^iü: Líur it yoti have a tow-voieed cali instead oía footstep, wr ave id che pibblcin 
<.jt wh.eth.er it i\ coniiiiniiicatioii or not, A mochar will wake to her own child’s veñee» 
though it is nmdl lower and li bug way otT. Ii can fit m íljhi as¡ welk 
VON liON1N: May I ¿isk exactly how that cae ftraets? lí theié iü eoiistant noiw m doei it 
w.Lkc up Lfien; cEiac is. co the dight ruüding of ,1 niotise ur sotnethitlg oí the soft? 
Riñen: No. 


son IÍi ) \ 1 \. [’Jíhc.'s it reaet merely to low-pitrhed noáses + not very lo Lid noises? 

kupf.Hr ir Wil] give no re^rion J| to the people t lcüiilng iQ cagt, bur ifyon go in 

w V" t K 7 " c c “* nm g i-ígf. vi:ry quiedy, tlw e.it will imoiediateíy onde up oí' 
and tuna tts head towanJ yí>p, 

UtCELOW : t; thii -i question of fhjquemcy rtsptjnse of the .miiti.il - 

KiiOrii: Yon h.ive ;1 frequeney spcctrum ín tlu- rooni chat far beyond that.Y«l don'l 
get thiü topomt to |m v fwqucndes. 

[jii.n kv. '' 1|' lJl h j*> wll known tli.ii cats hive .1 peni: in the ftequeney itspoi® 
^ 1 15111 tht ’ ht ^’ "**"* 1 1 mean, that tan lie casilv dcmonscrjted. 

li.HK tr. You can akodo ic with a whistle of j ,houaanJ per sccond. 

frequeney re^onse. K ""'* aut,!: J ll,t mots »*P«r duc to sclcvtivity oí * f 

1» 1 r , l l[ ''"* r ' lrL | ? ^ cnt V °* dioso ftequencies iti the room .u the tinie 

codiciable ■>! ‘v; tK 4 V Jl,n ' S w ' lef ^ pr or MUl c his smmd suddcidv producen ■' 

WS Jvin- to r .Z* tIvI ti :in ,T lm 1 T* nrfc,,t oí lt& attitudc. That ts the qudStion I 
that reo ni re» ■ Tr * A - E!evatec * not svake the tnan. but j sound 

op . q " rÜin " n,0ürt oi ‘•«‘Xling to know that ic i, abnomol docs ™ke him 
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Rkkíh; 1 will 2 lid thiA tú ir: You can have whist]<r going continuónsly, and if yon Luid 
j ikw whistle n> n, che ncw whisflt will cvoke j repunte that the other whistlc d,d 


TWt 


McOuloch: May ! ¡isk une question befen? we go back. just as a matttr of face? 

Docs si nsake ¡iny sense to lák oí a midbrain cat, | everythíng aboye the mtdbrain [i ifil 
^>nc,drcpsiig And wakingl 

Rloch: i íhink so. I tbink yüü ve ^ní to makc a sección si the lower border ol rhc 
mtdbpÉn that b bchitld the inferior eoUieuJus and down to the rostral margin of the 
jtotís to gct nd ofall the fhythmical jdecp-’wakefulness change m threshold. Now, I am 
m eveti sote of thjt. El nuy h.,ve tü be -i lovvcr settion. Bm T am sisa' yon have to fut 
thr micSbram out to gct rid oí it. On tlie other hand, when thc transertkin ss niadt 
íT-ijtn ihf anterior ni.irgus ot the superior cnUlcuíus to íhe posterior nian^in oí tht 
Tnsmilhry bodta, the reuk is a dctrcw of thc behavior ordinanly interpreted ,is 
dccpThe oriH-t is stidden, and thc ihrcshold tbr bririging the animal back tes what 
¡mm to be complete alertness Ú very kw, With thc hypotbahnms asid thc ventral 
ímílIíi of íhe rhjhmm nu-ici. thcn H to atouse the animal, you sonretinies ha ve to '■ &a x 
tbutmih thc nsidbrsm animal, just a shitt in thc positíon of thc huid ieg k -tiKsu^i 
wbrtng itinto a very changed state. 

UcCuiMM H: Let’s g,n back to a discusión of schiiophntmcs because thc o^tensivL 
Mnkkioi of uihizophrenk terins are patent to anyoiie vvho vvork* \oivg encmign w,t 1 
¿ gnu» íchirnphrenic. 

Rjooi: [ sbmdd lilec to tell you about a parii-Tii i brtófly m fonsultarion 
iHastíUfisthe kñtdof thmg I nm into.Thb palie ni was a boy vvho had ait “ 1u Llii 
L1 t biv mtiblk" fmgei and sent it to a friend. He ttilt! one oljserveif hi ssa*’ ^ °¡i ¡„. 
reperiment iis pjir.tbat he was piwing onr could diyoim a bngcT svit |(JU| 4 oSls V^ l, _ 
^saáofl oí p^ which wa^ truc. He tol^l another otwerver ciiat b ,aM 
íisgridoíbE mothei. getting her l>uí ot tiim. 


Kliiü: What that? 

\n m ofgctriíig rid of his motíicr out oí hitn. one ol [ht y 

pHreniL tornj.% of communicátion. 1 did noi. howcvci, hnd out f k . új | 

flifiíani Itíe espersenecs which t hi- act of seh-mutslation li *o ^} |11/jí1 í7 -‘- 1 ■ «i 
fmd um th c implic aritrns of the forTruilatiom which he otU-rd . |r - P r “ l< - K L ^ 

J^ted b rhat ot detcnmmnií the relev.,nt rnterper^onal expenencc. and P™r.. 
^ymhoLijfd insuch acondensed wviv by schizophrcnic patients. _ 

to ™ntMsi,Eheie is the fnnn of comumnícatión with ncun>tiL p.Lixn^ ^J 1 . r _ 

“c ítems-The place wherc you hear this feral of eomnimiicatión ¿ hi , 

^culture is in certaio moderately lovv^ndc hars wheti thc hoys 3rc Sj- - ^ ^ _ 

ísght.At sádi times éverythifsji round in íhafHi eithcr a riílSt o ^ Hl , [ rcpreicn(i t h c 
’teg poinicd k a penis, and evorythiug th.si h=ss any dcprc^ioi ^ ^ rc f ef 

^ma]e geriitalia. The garne is to ser how picrurcsqiBfly í>flc tJ,fc L 4 ,l 
«left and be tmderstood, , | wim -di 

^ CrVy [ bere ú nne thing ] would hkc to ask ytm. Hf Kul-n . ■*. w hat to do N 

J f 4, pa u enlt 1 SCC a 8’ umt «‘""S ,,,e jn> ' dnfains ‘ 1 ! ,Cl " JU '¡’ ¡ thTimpressiyn I h;ive k 
/! h but once m i wliile thcy come up jmfcw. L ■ to dieamsL 

,ilv thf xrví-rc schizoplin-iuc is verv imifh bkc chg ri1 '""'' i- s [„ fwtwwn 

^ in ^' th ' ^ «** svalsmi: lile « ^ry ^ ^ F [ype 

llf 7 “ *. WM,e ™&:. including ntorotic!. m wlaom ihuc ^ will pby when 

; toianmig whkh s^]ike conversations m bar* and is ■ ronteptual-dang 

t,l ^ w ire iiot observad. En this dteaming the re i'* what may e 
^ixiatiorts (not dang assocUtiottt referring to sound) 
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Finís: Excuse mc K bul whai n a conceptuil-cLang assooation? 

Rrnou ¡ c¿l] conceptual-dang a-ssociarians phenometia *uch as using a íong ot 
poinfed ubject to refér un a penis in comnmntc.ition.Thu tonccptual-dang communi- 
cation is. S think, iinivem). Hindú rdigious ivrmngs, partieuhdy in dncnlimg tbc 
gnddc» Kali as tbc productiva molhcr earth and .w the [hice uf dcsiriiaion, presero 
prjctically cvcry psychoanalyticd symbol in munli thc same wjy as thcv symhftl* uie 
interpreted in our culture. Thi* syuiholic bnguage is very tnuch liniited to thr pcnurul 
objcrtive view of ihe child, rbaf is. id anatómica] structum of thc child and his unme- 
diare as^ociateiuThc eottiniimication ts in a verbal thrm which prcsuppcncs a cenm 
respemse ib mi tbc- envimnment in terrns ofundcrslándirlg and ari aimvcr in asimilar 
form. Yhh i$ not what onc ger* ¡ti óptima! normal performance nor in «huophrtnic 
performance. 


[US] 


HuTCHiNSQte: May í in quite why onc doevní ^et ii m optunal performaoceí 
Riocii: Becaüvt- yon sce thrnugh n and yon are interested m sotnvrhstig cbc. 

Kl bie:: ] van t makc our .ir thc moment whether you agrec or disaglvc with me « :, i 
want m a$k .3 quc&tion. 

Rioch; The quesdnn I wanted to ask yon was whether tlm impresión I bi\x flcoi- 
recí “ whether yon ha ve any definí te observa num on schizophrcnic dream stalcs and 
(óptima!) normal chcam States as contrastad wjth thc n euro tic ibmi of drrair canwní. 
Rubik; 1 eannot answer that A loe of peopk taJk glibly about schizopteenic étem*. I 
ba^c niauy n.-Kcrvations. ahuiit them I ha ve never bren vunvinccd th.it I CüuU rn'pg- 
ni7c a dre;nn ,is bcring, m same spectal way, si biiophicnitL 

Klc>tn. ] hosc are what I would class with the neumm drcartts. Same people ckim 
[hcy can recognize sehtzophrenic features 311 a ncntoiicr dream. I ncs-cr couJd mak¿ out 
svhac tiles wcre refemng tu. ] jnt Uikiny about thc kind of dreain a scwre ^híHi- 
phienie rcporLs. 


Kuuu . WcE3 r rile other rniplicatnins oí what yon s.iy rvaJIy carry us iim atieJd ítui'ii my 
lo PÍ L - ^^vertheicss, ir inay be worth while lo ■ that in .1 se vene yzhizophrrnic ir 
inay be ditíiLuJt to knmv whether he is reportiug ,1 dreamed expcrieUie or .1 vv.rking 
huuasy bccause his wsking fantasies are almost .ls compleicEy ovedaid with ñbsímr 
symboJic implications, co riño tat ion, and Unguagc as ís bis dream lifc; .md in saA 
p.itrcnts te burdtrtine hccween waking and deepinu. bctwecn experience and íin^-y 
m í>bsL-ure,TlK’tpíLjrL>. herc aguin I coiuiut dnw any hani jn J fast lints. 

1ÍHr i ilrí j 1 [ wot >4cr it it would hdp you Jt this time, tu defining cxuiunutiioiioii i” 
m;my iWlfttni stjtes, sach .h che slecpmp sL.it. hypnosis. .md the ditU-n-m düiical 
cun tions, to us* as a spriiigbtiard thc concepi ol'interpretütions [jf'iuanv types.Tbísc 
innrrpittatiora iitay ™ry tmm the more tigjdlv logiat to titos* which w caB intuidvt, 
V rn^LÍ P k ldtnt | 0n M " 11Vt '. rh ' l[,Zec < lí? ^mng or past expenence. Can mterjnstírion a 
' 1 . ^ L Uet t0 1>iJnlinc lal ^ L '' phenomena n. manner ditfcrent trom •' 

hí h T " ih3rV ' V dcílned . is. thc ™„™ H tion oí the 

Th 1 I" ^Pf* fular ^nisn, in ^cstin., ;lnd tts sonal nW 
methods m ii”"' -. 14 Tí 11 * < “ 1 ^ ^ U[ ' c mj| y thlíeTetiHLc b*twt*ri the Lntetprctivf 

int for the nnivTal '‘‘V'' 11 " ' ^ 1 iitcrprchtig dreaius hy various paHcrns or l>y loti- 
ous cultura , ml l ' "í 1 T '" >lll! '* 111 ^yPflwtú sutes, in myths. ur in synibolhms oi 
STÍSi cZZ?:1' " M,:,ps ^ —lappinK - thc pUcipanot, in d. 

«»*«£? ssysa wkh Kis - 

Kubik: I don’t get yon. I>r. Bfosin, 

pZ,L*Ü‘ ¡ 1 Cr “ fc ; 1 rt* . proís™ ofittllm.il » 

P no» V.™ ^Ooníhip.. L.,i ,. kl . ,hí p»„,Aooor »Moo*iP 
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irfuris bis so many rjqiiJtuations inwlving. pmblenis of conuiiunication. I wa$ hoping 
tki we coliIlS diseuss the basts for thc types of cormminkation, verbal and nonverbal K 
midlenmil and emotjonal - to use overly simpliried lerms - ío deseribe these eomplex 
¿m.As ihe problcin oí what Sanguage is amí up trom time tu ume ioday P we seerned 
id hite múltiple definicións avadabk ic mecí our needs. Variotis members retened to 
ihese múltiple levéis n-f J*:rivity, and wc know withoul dktionary definitions that dicte 
itiiUty levels of commimitation. One is tu inteU&ctualizc ihe synibols u^ed, whether 
tky ATT feetter^ ór piaures, and tu handle them al various tcveU. and thc othar i* tu 
rummemuch mort- dosel v che direct rektkmship of tlw orgamsm m questton to che 
pursons with whieh sí is mosl conceniedL and ihe emotíuilil relatian* betwceTl ibffin. 


Memíl I etn gíw you a niodd fbr thai P I thínk, Jt srerm to me chai the distincdon fe; 
igadn, i cultural onc^becatwe vve W leamed how to intellectualke diese things. You 
uix sfrite girb m difieren! ¡ srages of adotesecncc. rnakíng little model gardem, taking 
flnwcrs and sheih and building lovely little structunes wirli a mee rootn vvirh .1 red or 
peí. Tlitn one pul takes a kaf and pues il jn tbe dnorw.xy so you can't thc red rar- 
pec.Th.rn diere is a diseussion whether sbe u gomg to ha ve the tiriveway loo ir 11 p tu 
tfaebouse or whether motor cars are m be atíowed in> or whether nhc s-hou <. jiol ave 
«fptng-ítoncs up lo the houie and the garage down there, .md so forth.You c,m 00 
itlbi m formal 1n1elkvm.1l terrm U" yon are used to reading (lut kiud oí maítn. . or 
iTismcc, m cernís of ortiinary child anaiysis, and rhe sugeü ot & u iSL t tu_l u t k 
difiémt gjds and what 11 said by ihai pierture, fVoplc ean do it, Eritf poiu ^ or 
iostjnce. euuld take photographs of su di play ^ ^ sr * ^ Pf° f ' ' 1 '^ L , 

tó*re trwrmnzhc, ibis ^rl n jnst ai uienan iie. and cbb one is a year a ctr it r ’ J J, 
•ato afthese bdc girt.s has catefully made a house. and considera ^ 11 ltr _' 1C 
lef ¿ ruad come up to the housc i>r keep rbe cars dowa i si che l 01 rn t , V ' lLi _ Li1IL 
boy whoba couple of vears younger come over atid dig 3 we!l iti t il >.h ^ ,u ^ 

^«y caietiilly. Then dn- says. »lt &ni a wdl at A M 

poiai ( yon ,ürc havitig communitation betwceu tbe two- I ^ i Cr V L1 V 

^methin^ very debilite co che girl; ihey may not be aovare of w Jt tu > ^ > ^ ich 
VOü can meaiiart it and chcck ií againvt many things. I bey are ming > ■- ^ .. 

nní? can h.imbc intelkctuaUy h abo, so that I ctan’r ^ tbat st,,LLS1K C ■ _ 
ll í 4 conceptual model whicb ss mythologv or religión or sym o tsm ot F ■ \ ^ - 

^ to lite rektionships bctween thc therapist .md thc ^ ^ ^ 

^ hadii't ovenione die rational appmacb to life, we wouldn r - tiu 1 
ünctiem. . . 

! wifl )>o back * bit. I fcar that are- losinií cur abilit> 1,1 to ( h c 

uí,c al)c Jthtr hete, and .ir- bogging down. I svLspt'i i tli.it 1 ]s ^ ^ j n 

**- dau. and p*áfZ thc fací that ,o ^ m *o *, n _ 

c-ípcrirnec.ThÉHL 1 of ils who have liad dinieol rxperienoe ^ - t 1ns bridge. 

siderlrig rhe highl-, vvmboln data wbieb are u> be rmnK ,|L ,HU L { ^ffhih 

■*. r «m sltx tck m m * ■“ - 

uid, bít: íuse cuukoC be «mBed m ^ h; f h ilús ean be done uln- 

mdifed all ofus wnuld Iske to do.'Hiere are metbods b> ^ L ■ _ done as 

mac! >v má m clir not too distan! triture, for that marter. 13 ■ e?t istence oí thc 

blandí it never will be done il" vve continué resuíütdyro l eny ^ _ elusive all d 

jhü themsdves, rrwfdy be cause ihey malee us unconifb . 

rherefon; | shouSd like to returti to an elementar > mJ l 1 "^- , haraeterizes 

líl!^ mental hypodioR {25) (»). rhe ^i^rther'.iniraaH. tli« 1 

■ u human bemg ,, hamo Mpíem, semng hirn i pan f'<» ' t ’ UJ ictioi^- huc that 

** «* mo h 2 , nrt other animal „ capahle of *ny symbohc 


[mi 


[|3D| 
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becween ihi ■ symbolic potencia] oí irnri .md chai ot Jovver anima]* thm ñ an ennrmous 
H^áiitativir and quanátaEivc diffcnmec. Indeed, if si wrre not fur our highly i^rvrLopcd 
nymbotic tlinction* non c of the things which wí are diiing here today ind no ríe -oí ths 
other procesas which chanaeterizo human cultural dtfvrfopméttt. wuulií he posdbk. 
The human symhohe Rinrtion mvülvrs the rapadty to rnake abstractians km dklrte 
individua] expcHeneci, to condense diese m various ways. and then to represem thfsc 
condensadnos ot" abstrai-tious with gescurrs. with facial expírsuons, with iht speku 
wnrd. and with tbe written vvord. rb.it is, througb the whoJe paraphemaJia uf wmbnk 
langu.ige by which vve eomitlunicate to one anoiher our tboughis, our ícdirijp. ene 
memones of pase experiencc, our hopes and our plans. 

Leí me backir.jck aaid say thac withdlit días the highest leve] oí psychologira) expe- 
ricncc to which rlie human hemg con Id attam vvould be a pallad, seraocy reverberar 
tion H j sensor) r .diera mía ge ai prcvioüs expené nces, .a simple vvish- mlhlhng dream (síicIi 
. is a iitde child niighi dream). oa r sometí ring like .1 plmntom limb. I nralize fiiDy th.is 
Tbese vvemís rhemaeJve-i ,ire symboh and the reíd re subjecE to distomon, feiai I mi] thirá 
that all oí us know what I am Lilkuig abone and what I mean when 1 say 1 hat bccausr 
oí our rapacity tm abstractirig km expcnencc H plus the ability to repix^sit íW 1 
¿bstractions symbolically everythiiig tb.it chararterizes fmm.in culture be coma posi¬ 
ble. 


im 


Ej.rly in Jare, bowever, somctbtng oí groar importante happenz to the dcvelopintnt 
oí the vymbolh- lepresentátion o\ abstracción, Lafcr in lile tbe same cbing cara ■nccurm 
rhe process oí ialling asleep, in the procer of waking, in the dream itseíf and in 
hypmagogic revrry to which vve are subje ct tmm eady chaldhood. In thrsr sQia sym- 
boh bicorne primarily visual rather chin verbal, probably because ihev h.td nrignuJly 
bien predomifiantJy L :ensory and visual befóte they were verbalThese synibfls repnr- 
more thán one thing, howevtr, They are muliivuknt. f urthermorc, ttndcr certún 
11 ai umstances tbe syinbohc representativa bccoatu^ dássociated íhajai that which íe irf" 
resc-nts: and psychopatholugy st.arts with thas dichotomy. that iv. With the dmuda^t 
beiwccn chesymbul and whai ¿t representa. It is my woiiiing hypotheví* thaí the apu- 
mtu potentaa] out of which cw^rry thing cb.it is timan me ni human Jííé and hunun 
c aanor evt op\ .arasen prceiseJy lléne. TJiis is uiiaversíd* bocauac vve have not vrt 
r ™, htAv c ° ■ lvnid <)r i' 11 * thJs fundamental and basit dídwtwtny ín evty litr. 
wiiat Jol^ that mean tor t anmiumcationr J did ntn t-xpcct to havr lo rcaffirm my 
t nu t itM> ihtjtit rJic neunjtic ptucess here, be | cause we f i a ve been ove r itse\- 
eral rimes; but the discmsion nukés ,c elesr that ú ú neccssary to claritl thn before 
“¡“12 a1 . 1C miV,l]S [ or problems of roJ nn llm .canon. Actuatty, .t ^ 

iLHjitivilmr' V | 11 "" " )LLll<T 11 15 a UorLl w S (:sture or «n exprcMÍo .1 or a wd.» 
to th ' ? p lh ' ,t SO,nt? üt the determijiants of the telanonship ot’the dctenivmJ'K 

fot mejwmiwfi S" 0 *^ 11 * 1 ' ,r wc h ‘ ld ,1P l "' tIl "" L T¡ 

dirnv r 1-, 1. r T r trt nscitius and uncomeious deiemunanti it wiutd 

gg* 1 —*■«< - k»*. ™ «>m, ... «.rf* 

1(1 n er cent | j r llf L lt " OTt * u '<>uU be ma tters of which i ivas jware, and tlm 
when t «sed thew: 7 1 wa ' un; »wire of. Whotas. oti anollier occüjon 

me and 10 per «m .J im’"/I’ ^ Cl '” t rlu ’ J: U 1 " nn ' ulC!l nii ^ h[ hc 
sometimos namsems tb - Ín d ^ CTnm,a!,ts Il1l ^ llr ^ ^owii. Thereíbrc, my 

■'Iwjyn , mixture, rr this ,, itTc'ihZ üther tlmts thc unknown; bu ‘ * ? 

jnydime diat wc an- d •« , ‘ . ' ”! lan 8^ a í5 v > 111 »pco:h, in tfaougbi, in poeny. * 

tive roles t ,F «conscious.^ámí Vv|th 1 wmbolje procesa in which rhe «•» 

unknt 


„ . ^uncanscíous 

Víl detemu ^ nt ^ are canstantíy shifti 


determinante rhjt is, of kndHTi w& 
og. f hat. [ [hink K is rumiijuentaf and b ií5LL 
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A few odicr rdcvam poitits concern the relationships which can be cstablished 
bctwtcn human beings in a certa in sute. Ee i% hará lo char.icterize ibis State. Opera 
ükwulty, hí^vn-cr, tí w j. State which rcsults bm ¿i certam rype nf procedure. We can 
dJ ¡i hypflHÚt or an inditcrd. commlled. dissociatéd statc, a tommwtntUíive 'trate ot 
™islMpv ■* deepoid sute. a commuirn atívc.- hypnoida] sute - anything yon want. 
What is importan! r* not thc ñame but che fací that diere sv such a statc, and th:ac. m ibis- 
k posible tbronc ot thc subjceE.s to be inore aware oí the miconscious determi- 
ilíms L.-.r' the laionsi of mother subjcct tnr Lsl " himselí) than is pos[s]ihlc in the íuHy 
¿lert. fulty jwakc statí, FurtkmtHttc* wnifihitig ^ dír ítwtie ífñid wwy ftr jwssifife bcfjPEfji j3JJ ijl 
¡fflKtig Tbese iiueresting po&nts have never been srudied tially: 1 mean the 

abiüc% r of une psythohc to puderstand auothet, or ot' one hypnodc sübject to umter- 
sund anothcr.We know ihal t h e re are somc psychotics who undrrstand ilienisclvcs; 
buc wr luye ñor invesdgated beyond this the jinpomnt quesdort of whether one psy- 
¿ktk cm transiste anothers psychotic producís. 

Tkik as mtldl oía suninury as I can pulí logether in a hurry withont trying to tie 
upcttry loase struig ot'my own pcfplexity aben» ibis proHeni. 

M¿\ ¡ gtv<: cxamplcs of two olher importa nt points? I he capas Uy for communíca 
tiem is linked. dosely to the developmenul proctísses ot the ego, tluit is, to ihe omugL- 
tittsL PIOCKS. This can be ptoved and has | bcern proved in experimenta m which 
rrgirssLoní to eadier age periods are indutred For instance, an Austn.m who h-nnii 
tn^lis]] when he \v*s twdve or thirteen wis rrgressed tú the age petiod ^*- íori lL 
Hn^i.sh, and touU no kmger speak Bnj^ish. Ai thc sitiif linK-. be w<ui x ma l 
ía^ire driwings like those íifa ehüd of eíghl of nim\ ss r ite fike a child of eig E or nmc 
'-pfll lite 4 child of ciglu or nine, and reas t iü the bach test, to th* *™¡i t to Ehe 

bcíider Cprsült, m diough all ofhls syinbolk prot esses b;id retumtd toget ei 10 1 Ll 


period to which he had been regtessed (10). 

AnothiT úitenrsting experimenta done during tbe war illustrates similar i Jill P- ■ t 
restna^d, and dieretbre has never been pnblished.) E lu-re s\.ts .m a\t tlJ> ' l ” 
Jucti títere WErc no sursivors. Fiu* variouv reasons, it ssas dcsirahlc ru tme 1 ■ tLL ^ 
tdhappenftl. As the plañe was hdling, diere had been a hrlef intcrehaiige t>e we,ii 
- k ' pilot asid tlse radio operators at severa! hdds.7 he pilocs nie^agc .m - 

rush of tmrinaíBaT sronh, not the usual stereoty^d commuiiicattoii ^ ■ 
Jürcction rsf uind, denude, and so on.This before amomarb tLt ^ )rL , l(or m 
íaínisjuEibations wtre made. Atterss.ird, when qucstionetL lLVt l ^ raiJ1> . ^ t ij 

l ' VT[ > don "t re me m be i a wotd he said.- We werc ^ke ^ i' 1 ur ^ ^ 

disentangle out of these quickh obbterated memories ni barely . 

umnalyzed atiditory impressinns soETiethntg ihat wonld ma e i p 
frcoiütnjct what lud happcneilí _ . - nUt f lt 

í nns im sute whether or not we tucceeded. I be engineers of n« J y ^ een 
] kiE iskr-d tne to makc thc study and who svorked with me wiw v 1 ün der 

H'tíithtmctíd. All che auditory symbob were clurgcd wit i enmnon / _ ^ - 15 kcd 

SE 0 * ridjo op‘ r -«“ r ‘ 1 ■'" lL1 ,H1 ' 1 ^"¡ | t w oM 

. , 1 to ^ritc ibtjur it.Thc words Cainc ilong t-airly tleariv-l L (¿IfijHon- 

the curve rut which thcy widcc liras thc tallan^ I lir ' L ” L ' 1]lov e- 
't-itmgon blarlíboartll It íccnied as thouph ihcy wcrc tralla ■‘ ll1 ^ ’ r '' '' ‘ le | v that 
thtir iinconídou* knowtcdge of wbal thcy beheved had happeni - 
^tnebody had tinipcwd with thc mechanism to warm thc exánaetor. ^ 

vl ' < -Liujcu; I haw two fag ends 1 w-ish yon would clc.iti up lor m. ^ tj, a t 

c * mei fefetred to the univtrs.d svnibok or thc uiuvcrs.M i '■ . ' || lv „ ntean 

«ecur y, d*^, ÍTíd [ ;till nclt iurt what the term* -nnivcrH]- or ■ ■ 

tn that conatetion. 


tiM] 
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The second ching Ls. that you have twice spokcn of imighi and thempy d thougli 
they were eitlier neressarily correbdve or a* though onc wjs itccrtsarily cotiiequenc fti 
ihe orh-er. I díd rtttt quité gci the conucction. Would you efcar up ihns* puo points finr 
me? 


í íaj ] KfBifc: GbdJy T because I would not 3ike 10 tea ve my ftiúutidmfcmd ¡ tng abcmt m 
nwTs feelmgs. on dthcr of thcse isvuev. 1 n fhe tirst p3at c H I dn not know ivhether Ú\ck 
are universal symbok I have always had a hias agaiust theni But as the years tuve gane 
on, I ]uve run i uto enough djsturbing example* of ideriiical trambnons of deroaifiiDi 
dreanK in subjects oí extrcmefy vaned ages and cultural bickgTounds to inake me 
ioie to dismiss the idea. Cntainjy ib ere are some arej<¡ ofsynibolk mipHotiün whu'fa 
seem lo be, if not universal. ;ac íeast broadly disiributcd en our aw n tulrures wd in 
niu^iiy difieren E cultures- í do not rhink we have any rigbr co %pejk widi ionfidetiM oí 
universal symbols. any more than 1 think wc have any righr id tpeak wirh cnnfidínre 
ot inheriied symbok; E>m I ni List say ¡i^ain tkat tb«é are twu arras thaf llave not btftL 
fijJly invesu^ticd (Hj. 

MtiCiiLíocH: You mean, rommon to ,i3l meas, rég^rdlrs* of their culture or hact- 
gUHind, sometbing of that sortr 

Ks’flei : Th;i[ Í4 right. I tiñd mysdfwith a bus against such a nution.ytl iituN? turn¬ 
io rubly to dismiss ji as imponible, Flién- may be snme types of human expcrienM 1 
whích are so fiindamental that tbey are uiriversally representad. Fot instanee* «lt ol 
tht most íuÉidamental of ;all trauma is the husiness of bfiug a sniall chtldin a svorídet 
EJ^iwnups. I his mjy be peprcsenied ñor only in suoh tibies and myths js Jad^ the 
td-int Killer. but alvo in aii,iny othet ways. 

Von FOERSTtfi: |f thtrv werc sudí universal synibuk euuld we cvrr detcct th«mf 
iiwausL' evftn if m- amie up to that age wht-tv we j re abk- tu cxprcss these uinvrml 
ivin O v Ja.ixc íilrtí.itly with the cultural paftern m which wc huí to 

urcitint. [ t — ;uni I would onlv raist that question - of any way in whicli 

we couId ™™ Jcfect them, iftherr are mhtH tlurigs. 

KuüEr; Fair enoujfh. 


ÉH4J 


McCui lxjch: May ! p, Jt che qi iei[lt!11 anothef way? Is it tkt tbr same wmbol is used 

iy eVer), ™ f ’ OT ls lt th ' lt the ame Mate * symbolized hv evrrvone? lt is a vm- simple 
question, tirst, m my miad, 

Kubui: Dr MeCuJloch. I sltuuld say - 

McCctluxth: Or is „ that there is a lock nf ,he two? 

stace i av U ' 11 V ‘ í>IKt ' l l Vjl>l ' r E ^ at nlL, > r oceur;that is. m diffirerc individualt . 
qtiestion arises ni r° ) TL <1|lL ' ,in ^ 'omtónies h> difTering symbols, Your st'CDnJ 

rt líttoi hi» V <HI i° '* M ' ISUJ1 ^ erttane ^ 1 ng- r said specifically that I do rtíV krxnv tiit 
rs Xth ^o l t ÍO t ! Cf,,py - ' 1 *d. One of the most p^ling pmbkn» « 

eitraordlnarv^ rh t V HOlnetlln ^ seems to be powvrless and 4t otlier rirrtc? bis 

ZZO ntr*! * 8 y , JZ ..^ .. I» m 

• mil kwilcddc „i'[|,™ "hrt”'! 8 hlí l ’ ciuv '' ,r - I | “»'ehi'.OI fe 11 "?- “'H"”' 

own late. Je í ls j-hir- i - ■ - 3CaJling : t * ieir ron es, their üntogenctic hutory in 

flncd rn rhc schí^plirJucídnl not all, noriséx™" 

ti i efieet, ' acquisition of tn^ight scctus to have littfc therapf 


■Lt- 


l'tns: Wiiar do you mean bv the ufeelin 
Kubie: ! T™ El'í parirtit has 


>? oi un deísta ridi n p¡A ofthe subjn i" 
not rnercly an mcellecttiaJ realiza ñon thait st?me- 
5orne actúa] meniory of dne c%p^~ 

PHis citougli 

uie.isurt 3 t iü ^ thouy¡h the esperienees themsclvtí wcí* 


a^nreness w that in vann* - US CIUlí> ^^ emoiionsil f>-Lrt]íip¿rikiTL i ti ^ 
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bdüg rchved Such insight is i combinación ut“ intdketrul imdersiaiiding, plus mem- 
ünjnfuisítJ with appmpriate feelingi. 

Hiúch: 1 wwth to iraké a pnim with rcgard to the prablem of these universal ^ymbok 
J rhtnk to j klge metat similar symbols are usad in many cultures. That doesn'í mean 
íh¡ac Ae thiflg that is bciüg said by them is similar at all 
McCuilocin Exacdy. 

Rwch: EspfáJy m that type of commiin ¡catión i ti whích tbese symbols are used, 
the acmil communication as tu what che situación — in cernís ot what the ihterpef- 
tüJiiJ lehtkms llave been and what thcy are going to be - lias to be determinad ñor ha 
cermiúfdfc contení oí the symbols, buc by che sequen ce ut the real bchávior occur- 
rin^ at the time. Inírequently che content oí the symbols due to their particular \uí- 
Cucal H^iiñcmce gives an indicación of the prcdictive valué* fhé actual communicü- 
ciiMicin be determined oilly by the seque rice of e venís, nnt by the general or personal 
ygjtilücacKt of the syniboHc conten c, I chink chal is where. in so tnr as we díffer on chis 
qu^tioiuhe lauin point lies on whích we di fie r. 

ThcproWem nfthmpy is so complcx that I dtm't cbink íc can be used as data. 1 liad 
tntc pariere, fbr examplc\ whü cured by Christian Science and clien broker áown 
qsin. hk 1 drscribed in great detai] the *cun.\" che broLik, and che resulta, and iht «uLn ■■ 
¿dattAc eharaeitmdcs oflnsigbt th je I h.ive had in palien es whom 1 ha ve *cute .= n 
une ifrtse r at lea,*!, that which is called insigln ls a marter of having coiné to a ¡rttuatmt] 
ot‘ LWrmimcadng with anofher person in a teasonably rebable, predicláve ínanrn r. 
Tbisgivw so mutis rclief that chosc de fe oses agairot aimety that we«? used beíoir m 
iu> laiigci neeessary dnsight* in (Iris case refere to devdoping a conmion Lonttnt or 
o&nintlimcatioit.Wliether we ever ge! anything more than that, I done know. [ nn 
utr nuf gpc diffenniE degnrtrs of it. 

Ftatsts.TEp: Have you cvtr observed symbols nf seb-comnmiñcafionr I bavt t jé? 
Mmjíg iuspkion that somc peoplc créate cenans symbols whit 3t only c y hml^ i sl.ii 
Ííw bstancÉ, in che sertóc that ihev I mnke themselvi^ understandable ot Lsta ^Ls l < 
tkcnseh^ a pbce in the very complicatcd parteen nf the w<irld m wb.ch otherm. 
thcy -wciuld ftfti know how co tic. 

Ihuriow; lint sdi-communication a contradiction in cernís? 

^ FoEJtsTtiL No J don p t beliew so. 

The Kelfx being a syinboln social vtrtii'ture and not sonncbing ni ' 
wgmtím, ii is not i cnntradictiün in terms. What is actua y ui>m^ ° n 1 ^ 

I^n, udng süiue kind of idea of the ->sdt> expenmcnis wiih Chat un _ ^ 
«mebody nirho can understand what he is rtying co get ^ross As 500 m innro _ 

^■niebody who can üiidcrsuiid what he is trymg to gei aeróos Jní u lI ’ ,il ' n ' nmch 

Pnacelytíic isclfi tnechanism chiinges and he proceeds to onent co ptt p 
OwrE adequate and elabórate fbrm. . 

h *^-. Doo the mechaninn dispüy .ny trunifeutinm vvhen ih,. l 5 g 

pbce? 

^ S| X;it; The 0 | 3e t j, at to mind díd, 

Then is st realiy externa! cotnmüfücaciomeven at that 
Oh, yes. 

Then how is ít seíf-conünunicatíon? . - lo detn- 

l \ l ‘ |, ' H: parcicuhir formnladons are done very prisateh. y ■ ^ cVer 

wiih tile person that diere is an acceptance ot uc sicuatu ^ 1L . tclb anvbody 
l ! E ^ u ”».«i it. h i* Like the schizophrcnic who goes titty’ years beto 
d >™c has h^UucinatioiiSr 


P2 5) 
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KLBit: Mr. Chainmn* beatme uc are bearmg v» imich tiíhihm» I am gaírtg r ,:-ds> 
\vl-ut I ordimrily do not fio; th.il is, give an actual cliniraJ report. U 15 imporunt t«> 
realice che sort oí ciienipy thar ca» uccurAs 1 bavc Ifetened hete íbr the Lsr Wnrsa, 
thk has kcpt Corning to inind; and í ihink ! will HpÜfe ic, 
t ha\c in [[iind the cntical zimtnezit* the Eiinimg-poiiit itt [he eme (íikE í siy §niít» 
idvfeedly) ufan active homosexual whti i* homosexual no iongL-r. He lud hrcn m 
intensa i .n¡.iJytu ríe j rmeiat for oiily a few morubs. A couplc ofveap* cariikt ífudsent 
hitn to Stockbrjidgc íbr Severa! week*. Uefrin; bis intemiw jnalyücal thmpy - be^us.bf 
ud becn ahlc to cstabEish himscít in a Job and had hegim to matee a few íricntfc oíbudi 
He would osrilkte he tucen homosexual píckvpy (wiih al] the degradará s*J 
tus tvhich thdt ínvolved) and trying to «ublisli $c?und human rebdüEtshtpi ftitb 
>nu[ig nu-n JJid woineiT A mnmcnt carne ni out Work when I frk that it wá* safé ío 
unj osí. .jm a ve j] ute taboo on aity further homosexual cotttarts whirh ilid rmtgiow out 
pit-existiug younder human relátiomhips.This bkjckcd hj$t bJmd w-audering arourd 
l U] Ccnml . Park ’ che rfbliitd picku^and ! the danger of hJs feiiding twlfm 

- lJLI - ' cirt uiiistanccs. He acceptcd thfe uilfingly, but he ¿ame in wátb a 

^[ 33S ditani was so interestmg thai I rook it down verbatirn* jnd háwe used it w 
L f iiii,., 021 scumF oteasions since. Hic drearn fbllows: »l was in a red sorarthing or 
I-' LlI , i1e ^ niLinbei vvliai ir was i hcit I was in a moni wnh some ytumg üwwnnt 
' ' jLte P tL> d by the young women more than ! was ateeptd by (he 

. 'V lr H k,llESt r JtTC ^fre afeo Mime yoimg men there. ít fe fumiy:Thtres ak* 
.ibom ii ;„V| Tt í C !' T" j 3 < " lnT I ' emen, * wr a^ything: dsc about Elle dreani. i aan puoM 
lo ’ ‘ m ™ 1 H rt j* 1 ■* 1 ^ ]ejí ta!kcd about a loe nf other thiilgs.gomgiad 

CV eniM a i T j Eeru ^ r rt?v » f His djy m and to the expenenees oí ihc ptndtHü 
exrei ion Fd ^ 11 j^^nc cJcar thac the dream was , ^ansparení and literal 
PLS hv rhÍ ^nings cvents. Thcn he carne back to the dreatn and «ptíftd Á 

norhtog ^dtd, ™ hÍS rft¡taL N ' )th " I!í ’ ws 0nlim ' d ' 

st-irtcd with '["¡H. ^ * in> í ' Un: '' r ^ Jt ' s itsu.il irnong young guk* - 1 

^mng buys,*o thar th v^ ■' " nu pil ' Tlt in thl ' ir ,ives tlJ tantas >' tíla( ¡jnghítw 
boy couüir ¡jt tb ■ h .'.'i''!" 1 ' K ' í|Ji;c to ^ u ‘ their Cnhcr or their big bíwrfser of .1 
tng a bath úr sjoin/7 S | I,tkt T | mo . ni v,ht ‘" rIl ^ L drpwiíigand urdressing or ot- 

n atura], of courir 'jor*-!-' 1 ’ [ ” 1 | t![, ' fllsr to ‘beir natural turioMty. And itis «jiuBy 

fvasr>n.« J had gonc .inlt i'/i ft fiTl h° ^ ** yi ” ms&As for ,I,L ' ‘• imC 

the dccamí My mother vv a 7th ■ ■ ^ U . he bro,tc IN: bM > I remember thí resto* 

She L.mit up to mt ., M ,i 11 , K ' Was nAfced rXL ’ e P t for some bbc Ufe pintifs- 

walkod jmuiid behinH ■ i * JÍ | lí:r Ltníl ^ u ’ had a penis.: and dien suddenly 

ítté she was just the wav ib *' ' t0 ' CÍÍ ‘ Jnd wheiT *hc CXTOC ,iminid ir fiotif °f 
mother. about physicaJ eontle™ ^ ' hCI1 * * íTÍÍ ' rnrm,ir ’ ,íi jlwilt ^ 


I‘1T] sucll 


about her bodv, r at)d h ‘‘ r 1,1 . Il,% ver V s-arlv yt-ars. about lus rcrJin? 

copy of wfiu h he .i[tvn A ■• '■■ P‘- irtr,ITt cha: h,id bren painted ol'iitT, .1 souU 

brassiere, just the color oí'tbTn^.,” 1 " s w ~ lI ¡ I -' t - >>< ibis pcnriit she vwan 4 Wvt' ! ,u l 
lovv £ii;u ore b re. i si w.is jJrn L ^ >JMrjL S ¡ 31 L ^ K ' £ ^ rcaTT3 « :il >d in íhc poriir.Lit the brj ^ Cr 
eti trica te relalion^hip to bis mnrl ^Kpnscd/rhfe slarted che unpwling cr hr¡ 

Neverthde^, you camiot Ic.h-- vl\ ^ ” _ Cx P™ enctfs Jre our diily dict F but tíme vthib 
Biüílow: J>r. Kubic. i s t | t ! . L ' U ' 1 01 ^ CCoilFlt in y i > ü r appmach to ths prttítni, 
such drcainih but riot all rieht ^ L ' niei|t freling that it is ,¡3J righi í' 1 

■’ly sume statcmen^ whi-> ^ ^ 3 toJ1S£ ^ OUs thoughts* and cheteforc one actu- 
Jiurh? | arc ln the oFdsww but may íCiudíy not be 
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Kittit.: Oh„ m* eoristintíy. My paticnt hád been ablc En describe every last detail oí 
hiü sesud «xpencures vw~ith mcn; bul unril th¡* dream oponed the door, not rven a 
Íantíiy nkiüí women had been ¿ble to enfcer uno hi* consdom thoughts and fetlmgs. 
flitiELcM: Howrver, perhaps his niothcr was somélhing mote saercd chais ail of the£e. 
Savagf.; You woüld tuve m be r.icher elabórate. Dr. Bigelow, not to be .¡ble to 
fáficmkr rimdream, ifthe drcim \\j\ cxplicú. if the dream was .» coivu'ímu devine a> 
. ^irumunicitc! with Kubic ahuut wmcthing whkh he didn't want tu du. certamly, it 
was rejlly very elabórale for bim not to remember tfee dieam for twenty minute*. 
vm Bonin: tarít ii the Fre Lidian sense dial we ni re taiking abnut now? 


Savke: Dr. Bigelow ¡s tilkuig about a very naive sume in which S cal) upa doctor 
ijid siy, «Doctor, a íiicnd of mine has athlete's fout; liow do you cure ití* and ic i s my 
jéÉÉEí'i tbot* of equise. Le i* che matter of trying, perfealy direedy and explicitly, to 
triek the doctor, and I do thmk that ss real] y rulcd out hurí y weU by the evidente hen\ 
Mf-ro: Yes. Isrít it wonh pirkmg up the List rerrark Dr. Kubie made whetl he said 
fluir thi.\ wjs an everydjy experience to bitn but not to sonie of us? te seems tu tne that 
^oíthíáifitulbeswi 1 often encountcr ni tlm gtoup is bctween che natural scientists 
«id die pvychotogscally tramed-To go back to your wtird tchair** which in -l fcpven 
tuixuxt h 90 per cent kmiwn or conwHom and 10 pm cent uweonscioufi. The natural 
*íejilisE* tuve bcen trained in chis. group to p;ay attcnlion to the p.*tL chal h known .usd 
tíikavc oue che pan dial it ynknuwn, to keep it out and rule it out atid make a set ot 
rul« that make peoplc mure or Leas sit right and une the same words and ptey a gauie 
^cry rigiiroLüly. 

UifrEirm 1 : | chink we are petfectly willing to corijectütc ábont thb parí, but wn l¡ke to 
% ^ ti conjccnirt, 


Mlmi: But you are se til aenng iti Lite conseioiis realm v-Ken yon s.iy chai. W 5 seti son 
y y |( Ó conjeeture, you stili waut to ace aecording n'* one set of rules. Now, tbe P S > L n " 
btteú lo the other svt .1 Lsey are trained tO listen td btlier set. Kobtu v xll3í *^ 
110 “WW* ■*»[ you might do beitb ai once, ibat there isn't any reason ¡n tLie work . 
riEtept the híbits of our presenl discipline in the sd«1 tifie worki, why yon can t use 
viíud tmages, kinestbetic ímages. olfactory images simultuneousLy You can c im i 
h^-üt ■íi.m! fa^iLT if yon do. at wvll av tutng word-s svliicli is whaC proba i y cx,Lt "> 1L ^_ 
l^cre dotís. vvbcn he is bem¡> Creative, Howe\'er, the mies oi the g.Linc have i.. in 1 K 
iututal Sciences, one sL r E B .^iilÍ in psyehiatrv a difíereut set, not re illy ditlen-nt. 

% split ii of too - | 

*x*n Yon are correct F huí the mi,-, ,ire not tieces^rily differeni Why W* 

píydsiatrv and confine it to ibe operalional mterprctiiion sst ss n« 11 v - 1 
■k-'l widi events according to the rules oí the natural Sciences? Dr. Kubie * ‘V 
r ' ÍL| ^ 'triple of ihc sequeuce of evenis m getting ituo a nelations np ssit s _ 

iNtdiivelyDr. Kubie knew the time to s.i\. -Las a person. am going tu pu > L 
^IVíivinaym a rule of chumba) He dtxs th-it and what 1^^ N(w con> - 
¡ l: ^ ftf «nemory material whicli appeat- in a retad un sbtp ^ 1K 1 aíC 

. Í ^ CE1 W 5 boy ;itid ¡inyone che Lu-lbrc. You c.m study the " u l llU1lL . | 

ruat|El í "h*-" ^hizQphrcnLiL-, if you doift pav attendon to the sequuic L >- ul _ 

PaHent is perfecüv wübm: to eo along with yo«t. He so «ckled ■ ^ I* 


perfectly willitlg to go along wnn y™. « ■- - ¡ji ir0 alune 

"■ LrupJu atioiu that when yutl flnd impheatious tb.it .líilio, '■ 

r* ™ UP ú„, . «h... ^rir i. ó— 

Jó trete psychiatry as a natural Science We have cu deal vljí i a- 


ot : d. t »m e [whkh i. *e ***~<*£Zt 

d lrf / cl ís excettsiw a sequetice of eventfi, as wv can get. A gre.it par o 
Ünt ^owjtiít what rhe relevant sequen ce was. 


fiül 
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Kübi£: í agree wnh rhac comfvletdy, af entine. That ts wby ibr thc bs ttmjttrcj yejn 
] have heert ¿irguing tbit we íhouJd rrproducc iherapeutic scssaoiu in tbeir entjrrty, w 
|]i¿u gn>up& of experieíK ed therapísts could su dovvrt togettoer ro ^rtidy thern. Onív ns 
rliis way can we fufe out thc arte-fe ce* rh.tt are íncmdticed by ainy eme indiviáuj'í mi- 
bied ofrscrvatiom Jn thc pasi, rhc lack of\uch n-corcU has !tei lis jprt fem auy oécr 
sticnce tlut I know ibtuií, Evcry moment is epherftcral. Once il pw« , it cin dcvct be 
rccaptured by thc written vvord or cvcn by the tape recordar alone. Too many thtnp 
are guing un je anee, It Js only in che fjsi lew yeirs that wc have hid 2 mcckimcaj 
me.ins tur reprt^ducing elle entire phenomena lar s 11 bisequen! study jjtJ ¿duJvsis ( 25 , 

Natu rally any su, K method of rcproductiíJri introduces its own arteficB. which musí 
themielves be studied for focir dktnrtions. We will ne ver riicet ytnir iustihéd itquiir- 
ments foran objcctiue sdentific preces* unid we can reproduce analyti cal inerme*'*» 
tli.H wr can <¡it down and study t lie ni o ver aeul mn again.just as a duren peopJe lío 
look at a specimen under tile mieroseope, or listen to a beart. 

Ríisünhi.ueth: io come haek to Dr, Mead's mnimetit. I don't tltirik theee «am-ni-J 
ti ís tiñe ti un to be ¡nade bctwecn the lingtuge ofpjychiatry and th.it af thc nacnialsíi- 
entts except in tlie rigor with ivhich we want tn do our thinkiltg- í don’t think tlx 
n.mit.i Míe tu es are playing a speeial ¡jame. Z don’t thmlc \vc are negiecting iny itiu 
I hete are prebíotm in physiology whidb are not fomuifited prcoselv, and yet | une 

!"* ** l on ' lvm : l<lK w ^ at 011(1 Er7,ÍS to do it to get to the pomt where oneis ahlem 
o¡ uníate precise quejtsons which are susceptible of precise answcrv Utml «tan 
*“• we ¿» n ' 1 ««I fo.it we have gotren vety far. 

With other tópica ,t may be more difficult to loi us on them in «ufa a way that <»c 
C U l>rjini _^* t ' préeise qucütions and then to carrv out observadons that can giw 
v x^ , l L "-V r í-, U " daietence f can scc ■> tlwc, pctliaps beca use thc niatcrul «A 
IS 1,1 í 11 ! 1 'T' v,c manage to select tJiose p roble rus ih.it are amena blw 
to the Mr 'a-.i z ' 1 ' ltm i " !’ 071 fo etll ‘ ivould not be contenr to give an 

val „ ( V" t,M " MLkl ilX " w °fofo& when such antwer turas out lo be fir mo 

vague, a t cordjng to our own standard^, 

iím to jrrii IS "” >r ' lL r ' m ^ (L to ’ r > foat I - rile capacity of a pjticrt orjnvotgJf'- 
™h ™rZt* C Tr J,, y oue Ofmany pasible pifo. If vvc a* **¥ 

pan and tben aciirli* vtt, 1 !' 1 "!' ' VT rft,T51 mind ^'ating and repearing and tesringonr 

tr 111 ™ u ' 7rc dv'^lbig with a rherapeutic sítuation.you are bni- 


iteil 


' ^ 5L ^' n " llc ^ttiflg wh.it he »want\,, bee.iusr then he stops.Yon nnt 


í-C izszfx í" u v t P p™“r M - ■*““ 

miíunderstood m whi’l'',y ori ^ ^ [LI ™ ,rlíi tl * somcthin S «•“* Dr K|l! ' lí 

bur k becomes perdí)cnt in f ™ not pfuming to go batk m: 

within other types 0 f scien , tl ° r Mm<Ís comment Within pV>u>fe«y <t 

them: wr 1 ’ tu ‘ tían y lhm & ** «nnot define- Wt pnintrn 

d: tinn: ir is abo j phvsioljii^n " " 0 ' 0I1 ^> ■' psyrhoanalytieal ora psychulogical ron 
about slt-ep, I was rcailv tallcin* 1 *^d ue did not know anything 

mem f inade on the <hvn ■ ^ 1 |foY H iologist, huí rhat docs not dungr the ciim- 

and wheo we see the samenhi" ° '■ L ' rtLlil , rbcuomena when they ocour diirm¡í slíwp 
wliat we are talking alio^ and 7h „ ^ l’^” 71 fv awake. Otanting wc alIltiK^ 

Kubies distinetioi] was artificiai b ' l1 , 1 ' ? ot nec ^ 5irv *° -Wínc tíitue tertm. i* 
qualitJtivie diíTerences tu .' ^ EÍÍCÍ nüt onc s,in i^ c fací thjf pointedío 

word ■unc^nscioüii L fl Yoq nn V * ^ lenonicru, except for onc wofd.wiiich ^ 

thest- tiiings occurrpá H t 'i K Colíl ^V ^fleonscious whrrt diese pNenoJii^ni. 

' r e,r>e the P 3tlt ' fir thc subject bfing «anhned may repon. 
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d to not iwuc.* Vímj may uve diese «atemeim ui rxempldy the mmvM unJs, But thc 
etnn fui an unJortunatc con notario u, which is thc only rea.von I objcctrd lo it. Ifwc 
LOiKkkr thc irticrpretaEfve fonaoution dial the word has, then it becomcs objcction 
jb]c. Scunediirig which w IKH m thc liiind carnet be corocious. and I am | using 
Mttitid- with ihe qjuoUtÍQfi nurks dut Profesor Richards used .md ako ¡mrks aroimd 
-joosíium,* J-gain wrih thc undersLmding ib.it we caimot define this rerm.but I ihink 
wt know what I am tilking about, 

Bteium II shcmld likc lo add <mc more remirk. I dorft think atiybody m the natural 
ionices, as Dr Mead ralis ibem, wonld attempE to malee a rarional basis or even come 
uiíwbc^ ntar tuch an idea m cotmecdon svith somethmg Ukc psychoaijaJysis- I don'r 
[hjtik airybody herc con Id nbject lo a descríption oí thc prueesses and the exploratton 
Littfenr vague aml ephernerü cha meter. Il iv oñly rbat there is a certain Crossing of piar- 
fwvf when [i comes tu using terrra which appcar en liave spniík meaning but which 
wc t^ic lo thc group, and [ think that t\ what Dr Rosenblu,eth w'as d&o siy ing, At 
úm jvodnt I think tt i* perfectly reaiqnable u* gct down lo brass tacks and sayv I Etican 
bo «ale tku pngniaticalíy, iny definición ni'mnconsL ¡ouv and work witb ie, so pleasc 
la me i'ontinue * That i\ petícctly di nght. ünt un les* diere íh somcthifig spetiíit to 
fungón taor unlcv* u iih ju^e j llvcIliI noli oii. Inosely tkd, which we chume to put u.p 
toihckofíomcrhuig berter une Jochee know w lie re ótie atuids* no onc doesn t know 
wbthfT io draw inferenecs from this or eo *ee .1 pknire.Tttól is thc staic t fu\d. 

Kibjf: By eídw iv c ihuuld have gone ÍÁt be yon d iln^ hackneyed is.'SiR'. It has bt 11 1 b. 1 t 
Uound for bfty yt4íi, It has bren argurd so often and m maiiy pU.es and in so 
conicxte, evm herr in our own contere uccs, that by m>w we should be able to 
tike Úm wnrktng hypoth«is tbr prantcid. as. we strive 10 underatand nue another. j 
ptycWtigtaJ üinctior» [mch m comnuink aoon) m strátífied or Saycned: and there are 
^inanorh both iti ihc degree of awirenc» of thesc tiycm nt pwchologic.i procedes 
Jnd in their ¿ccraibility to our own coruaous íclt-examination. Vt'L ^l3^o tnt 
m ipprtiach íhe üa ihaE tbere are kinds oí urutu^m' psycbotogií.al hitictioiis, 

Kave beeti caüed by varioüs lumes/William James spüfes pf the ^trmge ot * oti- 
^Qíisna 1 l\n\Ú ta]k ibis ihc *precofist'ioiis* or thc descriptiva coiiHtn 

to tbe more dy rumie iunconscimis* prucesses whi« b ¡írc wallr 0 r0 . ,n 

«nsciíHfi intmüjicttion by foircs which jtc .utivcly resi«ant ro t .ur ufidc^tinJing o 
ihfiL Such 1 tiTin as HVilk k d oíb is oKiot^lv .111 allegom-d í ' r tic, SEr .iNM- 
dísenbe the dubcal fu t ibai m nrder to penetrare to ihcw pmcchses. .hl< m | irL 
r 'intégrate ihe vari chis *9evcls« oí psychologicai tuiirtioii. ont Mttist overn . l 

brees, On the otber hand the re anr no such barriera ta conseions pe 
tiwis at our *pieconsckittK or «fringe* niaierúl. who 

Aiiycme v^ho h.i-. any familianty wnh palhological psychülngik.a p lLl1 ” ' . 

^ fttr ctKountcred the pmeesses óf repression, who | has ever ^ KlT11 P ^ _ 

ícltctiw memom-'í and thu\ [ej rcinlegote the dissociated compone ti ^ ^ 

^^perience (a» ha^ bcen done m thc bboratory and nnder controiled t °" d l ^ 

nw tíunfc <jf human pfycht Jo gyfíJ ptoCef$et tbougb only t sina .1 
!lE >pottint of which v.c can be comeious. Jndced, tbat is che si 11 a l st | j r ^ j 


Encare Sevck uf piychologual functúming which vary 
'0üu\ awateness and in tiscir icccssibibty tu sim; 


P*«*»c only whh jpeciil tedmiques i >i whii* *h* duiiisy imtm- 

tic tnosc imporiant. i» psychwnalyMs- Hí-avcii kliows l a mnlUn ¡ cfl tc Witb 
^enhbqi K ú ih^ on€ wc have. Thcre ton?, if clftl 10 * 


im 


[in] 


. it i Si a regression to the 


^ TÍUOtH PyclMbgical ñu\ which goes on wnbin us at all úttm- j . t ] 1Jt 

»W —. —t * 1 . S ."^1- 

diicct ^pect.on ; ^d t^-hK i 


id 
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one anoiher, we musí s.u at ]e.i^c \ h.\i c 3 1ev ík .i tundhfncntai wuffcing h^podicás ín anv 
siudy oí psychülogicaJ liinctioii. 

Mead: Whu said it wasn T t? Did anybody say ic wasn'í? 

Kl:b i eí : Yes, Rioch and Rosen Mi icth said it wasn't. Thcy cernid nal cven taJk ihour 
unconscious procedes, Thcy said if il is ñor conseinu^, n s not in ihe miad, 
Rdsenelufth: Excuse me, bul I objected in ihc íerm.You probabfy are di awarc oí 
Romeares ihcory of Creative imagmalion in maih emanes. \i a* one ¡rntainre i n wfokh I 
ibink that une of the mosi intdligcrit people whu ewr existed in the wodd went ikir- 
oLaghly haywire. Il just docsn’t make «use, le is not j theory: it doésní e.vpLiin am- 
tliarig: it doesn't leaid to any further experimeritaaon, mere-fy betause he goi boggrd 
down by the word ¡tunconsaous,* He used it Ehinkirig he was saying 5omc[bi^. H: 
tífirmed lo pfdcc^ses going un without the person being awzre of them; thcy werc 
uTicoriseiuus. AJI the posible solo tic ms wc re dueshed oui uncoiueioudy and «tre 
«flercd 10 tbc consonáis oiily whífi thcy sattsbed certun cstbctic critcria.Tbe stíg^R- 
tion has no cxplanatóry and no prcdictive ejfiie.Thcncfore 1 constder that it cürtsntutr' 
a ver y peor stiewdñc hypothnúj ami I ihink rliát dan (¿ge wjí done by the word 
■tuncoiisdous.-H whkh is imeiprctaim!. J don't mean tu objcct lo the phemmieiia.Tky 
should be studied. And certainiy I don t vvant tu quarrel vviih auy one oí Dr. Kubits 
observ.itíons. If E say he mes a word nxfcrely to describe tbcm, the mt is dear, but — 
KtJBrE; 1 «utó vvitb tbe way Dr Roscnhlueth uses the word ¿Isu. 

Biceiow: I cbink you just did tbe definüig a niomcnt ago chai we would huve lil^d 
carlicí i n your talk. 

[H2| Kurie: [ am sorry. | thought that bccause of our rnanv piüvioiis | discussdons of ib» 
probleni anuther *y ¡itcm.uk revat w ofit svnidd be íoperfluoiis by now. 

Rioch; 1 find that dcfinúion t|uite inítdcqnaie.Therc are i laute s^rierv ofphenem- 
en .i one ím to di líbren ii ate. 

K . UÍSlt: Mj y E »*y 0]i ^ fbrther word? I would agree with yon. I s,iid ám sinspty to 
cbamcter.zc one of tile ouLstandiiig features I am wholly uninterested m dcftmtioiis 
m ,\i\ Ljlijtttion uh ^incoimioiisu is that we talk about layer^ .md we havt' nn 
f w r* ™ [ llf la > ,<:r ÍE ="■ k ie a toiiftitudinj] tiwr? K ,t a horizootal layrr? h il Jn 
n .If* aytír? ’ don t tbink th -' f tflÉr methods th.u h;ivc been ustd [ilí 

í ;- 1 ^UH'-onscious* h. ( w lH L t L n .infequ.jtc. Tiifrt- ,irc phenomem til cht- sl hif. 1 -- 
M ! C .'V K JI ": "«‘nverhiüizable, whirh am- cotalJy dirtcrvnt fmm phííiomcm in thf 
l n>.n , /- un, il >oii yo iino .mifna] experiment.nion, it i\ tHiiHibtc ro ¡iifmsiiliitf a set 
^ ÍUr wh “ h ° ne ' ln apply to (h t - hurtiin.Thrn ow rar. deíu# 
l t ¡ y Hh acüvities wliích gpt down to simplcr levéis than tíio« wc 

\- m 1115 Jíld 3150 dfít'nc more comples tbrms. J thinJc what we n«d a 

.i / j ( , IN JKt] ”P t ,lt Jlt op^bontáJ definí tion, so that the operation tan he 
dí Kribcd so ™t sojiiebody clse can do ii - 

McCuiloch: HearbeaH 

aitinn in térras^ r ” * ^ aVt " attempting to give yon: an operationaí dth- 
so j a tennín l 3 ^ ini L | Ul] | 1 ’ j hh niCtE V crta i n CtincTCt ^ clínica! phenomena. ín dom^ 
clullenoe .in i pK "i ^ 'i H 1 dí5cr ^ cs ln ^cognizab!e terms boih the clinieaf human 
cate ihe exncriem ^Th ' u : L liratcE >' enou gb tu nsake it posible S>r otheis io dupü- 
tions of the subirct'bv oth^V 5 J ú "' imc aí referente for further invesiip- 

W Ntnv, for ¿avens ^' S ^ R ' ciiel V what I haví olfentd >t)ü 


muggcr L>ver words. 

? ' Tn í WOUld likL IO s; !V lh<1 , 
th^- - ’ 


gct oh with rbc joJi and end chis childiíh huggfl- 


3 cutral piujudtcc, .Jo* w ith 


í mainiám the scietidJk nicchod sn $omelhing n»rc 
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Miad: l didnt uy that. 

Pilis: - tlm ¡s, if thc methods which rhc psyrhuanatyst uses in dealing with nhis 
mÉtáú ait not scttntiíicv at is iap to him to malte ihem so, not fot uh to admit tiut fm 
iH¿ihíKk or mudes of dciiling vytth thenl are just js good ató wn. if wv ;*re sckmisfS, 
IhtK ií a Kirtíie difference beiween tbe — 

Mmb: Thai isn't wbat I said at alL 1 said thjt One grftup here ¡* used eo dealing with a 
cffljin Jand ot rigor They use üie word *g.une* with approval. I objeci to dial out ot' 
my bikinind, and Dr. Koscnbliieth objeets to it oue oí' his; bul it is m evalúame 
term.nota devalincive imiu when f use it.Thcrc ¡v urnther grmip of pwpíe here | 
■aho are used eo dtáhng with another seetion* and wc are not accustomed eo nsing 
tbem btrtK once Now, that is not »ying that wc are prejudiced. The sdenfific 
mnluul h certaidy a way of behaving and of bdng very rigarous and listemng to 
evemhing 

Rjtíat: The sdentsfic metftod as in attitude, not a way ot rhinking. 

-McCuliock: Gentlemeq, we vvon’t scttle it Itere tonighü AVe are adjourned, 
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HERBERT Ci. B1R.CH 

Departtih tit l*{ Psyckoii^y 

City C&Uege &fNtu*York 

WiiT.x E WAS asked to speak en this mcetmg ou thc probkm üf communkadofl in anL- 
,n *^i 1 had, at the very beginning, j negad ve rraction to the lopic, and that oe^adve 
Jtactian, instead oí abating in the toursc of preparmg my talk. has gnnvri ever oren 
interne., until ¡ai th éíí poim: I ivonld suy that i jm unwjEliiig to discuv* thc pTtiNem oí 
tOEnmuniation in animáis Eor a variety oí reasons, buc I am willin^ to d¿¡cussth<; var- 
ious 'ways ¡m whiuh ¿nimah imerrelaíe onc with ¿nother, The nrasoti íbr that km d üf 
resista tice and for thal difteresitiation ste r] 3-s from a general difHnilty that npjdies iu* 
only to thc prohJcm of eoinmun ¡catión bul applici ¿foo to iny getieiul category ífUQÍ r 
itiü bebavior tianc can be med or tends to be used in a consideraron of the prokíntí of 
the vvay in whieh animáis adapt to rhe world -t>r lo onc anDlhcr. 

f would lump thc pnoblem of comn¡unícatión with such problcrm as teedinsr, rtut- 
ing beEiavior, migra don, or what have yon. T fíese bebavior* ¿re rcaUy ñor behavion it 
,slL and we ¿re not diseñas ¡ng behaviors wben we are dbcu^drtg en¡nniunicatiün..Wí 
¿re, nther, cfiscussing certain pheuomena] si indar ¡t tes thal may appcar in lugbly ditFb- 
uit hírins ot behaviof. We are concentra tmg not upon tbe behavior profesi as sutb 
bul, ralben upon tbe end resille of any of a numbtr of diíFerent kmds üfbchjiw pro¬ 
cedes, When onc concentrares upon simílarity in end resulto, i c is cípeeiaüy imporafl 
fu concentróte next upon thc differcnces m urnierlyuig proresses, both phynokipcal 
and pvychologicaf that inay be produring the end rcsult. Otherwise, wc faB mm the 
pervasive tnp ín seience; n.imeíy che trap of inalogy rather iban the method ofunder- 
st,Lik mg c ME is known tbe method of honioipgy or rhc examina non otpnx^ó 
whit-h have a wstemade reíatum, one to tbe otlier. J 
I erb.LpK | Llí ii ¡Ilústrate ih'w point best by takuig ¿ few e.\amplcs írom tlie piobicrn 
ecd][ig hcliavior and of so-caiiesi *migratory* behavíor in aniinaJs. Thcre ú nn douh 
t mt m .unoe j, 1 teed-s i herc k ;dso no doubf that .1 human beitig fceds.Thcrt n ^ 
n°" l 1 1Jf ,L S,J n J 0,L migratcs. J herc i\ also no douhr that the hurnan noenad migral^- 
j. vvtn ! sU ' l¡ll3r íb¿t diere is ¿ tundamcnt-il difierenrc bctwetn thc amocha. 

^T^Ü S FVSCUd f ÍX>d m íhtL direclJO[1 ofa W1 food partick aniOlberTtót 

L . ^L lll f j 1S ! r ^ lL r ^ e tTllc3 dispenscr at tile orphanagc. In tbe case oí ck 

s ' J1H ot ^ ^' ver r ^ r ist under propirious circumstances, bodi 

nnt rrh f M j ’ 1 _ J , U , are ^t^ned by tfiis cvent. huí the anioeb¿ iv tesponding 
limost iir / S M1 V Ut rn ^ w ^jlt Chemical sdindation F and it wül so rvspond 10 

U Van " ry ” f ^ Lk ^-™mI stiTnuli.Thu'i, if tbe minute fo¿d pm- 

tbc calTof^pota^ium pertminganate, ^hat happcw. «" 
notassium nerm 1 S ex P erirneí ít$ (ÍJ {2) r k rfiat the amncbii ingesa thc 

¡lie ordiiurv « r the sa,ltt ' lnjnner atlti 'Vitli Ihc alacrity tlut ir mgf^ 

nniDtba iJ nai ^ ÍTXlC )' 111 lls cnviromnent. Howcvcr. tlie con^quence for the 
beautifuUy stained *'' '' * Ut 1 V1Wl sta,nJn S P*ktcss whitli produces i ttcad 

tb.it is bei.^ rebebed rorVl^' '\ hüman OI ^ n ™ Tcachlll g for food.it '•< ^ 

ing to. tu shorr, the r. ganlsl ’ 1 has «»nc «Hitioit of what it is fhar it ií respond- 

at ;ill rhe same á s ¡lr(í t | u . L ' h ' 5 ‘ n 1 K ‘ en ™onment íbr the human orgautsm ate nnt 
If we take the problcni of n 1,1 tlu ' «"BMimein for rhe unkíUular org^iun 

but basicaüv tli/mikírjri.n "F 3 ? 0 "’ ^ ' v¡lí ^ that thc salmón migrares, it is (ruf, 
fi oí í,alln t>» tests upon certa in endocrinólogica! chjngps 
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wtutb occur les if, which «idbcrinok'ígkll changes produce certain pigmentaJ 
cbngnnwKkh pigjnental chances are rclatcd ro a scnsirivky to light. which semsrivíry 
m li¿hr produces certain behavior* ai j hter point: then turther endocrinnlogieal 
changeí acate a changc in thc mctabokt r¡ste of ibis organoin. mercase its tieed Ebr 
trcy^nL and drKe at ni rhe dirección oí írcsh-'warcr strraxns once again; so rh¿t Üw 
bchvior oí this organism is based in Large parí upon biochemical tcmperajtiirc and 
íiubiTUioíogÉcal chango in its own internal stnitrure 
! fie khavinr oftbe human rainad* fwr examplc* as our anthmpolugÍLii colleaguo 
W sometimos tdd ns, is not based upon *uch c hanges primajÜy bur, nither + is based 
ujhjji the wiys 111 which ihe ¡bod substances or thc means of sustcnance of rhe coin- 
nmity 4ic pñxhiced, aitd thc behavior ofthe nomadic individual k based upon thesc 
ttchnological problenis of his existen re falher tiran upon thc specific naturc oí bio- 
dscmscal change*.. 

Now, üien. if we start trom a bmad, general, end-rc^ult category, we must be espe 
tialy carcful to seck out and to enuncíate the di^nilaritií* atid thc di^eontinuides oí 
proofii which may tmdcdk The describid behaviorc, With chis caüttoai in iiiind, we 
füi pahipN formú late the problcm oí coi nmu ni ca tión betwcen a lü ni ah. Let us hl.uz 
with i htxad definiesen of*cummum catión* as the effect oí the beba vi or oí ouc or^m- 
iim uptíR the hrlwiúr of another organism, It is elear chal tliis catc^ory is so broíid as 
to betome Jtiioít meamngless and almorí tiseless as j meaos tbr diderentiating t mn- 
^iiiotion huiLtiúti from sa -«ealled ►othtT íi functiom oí orgatiisniM. Hut [ thmk we 
cinutf ithecauit it ]eads us to a consideratiorl ofthe wuys and the lévete at which am¬ 
igáis intcnclate, one with another. 

1 sbouJd likc to start with the story ofthe K*Uop and tcIjiíot] to che '.tarí^ i. ■* 
^‘alínpas ktmw t is one ofthe (bod sourct^ for thi" startislt. 3t a starfisft is p h-li. m 
^ tm-ironment oía scallop, it rather quickly elicits a tiíght reacción on the p.irt oí t t. 
vcalkip. ] 5 the starfhh cotnirmnícatíng with thc scallop? Wcl3, most certiinly i lu ^ LJ 1 
b. fleeing bccaiise ufstimuli that have itnpingrd upon it and wbic II have cmergu nom 
r he starfish is another ot^inism.Thc bcfuvinr ofthe se^ítup has becn tw toe 

Wuvíqi oí thc starhsh.The starfish lias now come witbin a given tange ol t e sea op, 
and wsthio the fhmrtvork of this binad áefinition we «suId be ibrced to cal! suco 
^hamciríJ ioterrclatiom conununicadon, ,. , ■ 

fhsttcvcr, it'we do what severa! nivestigators have done and t.i ke a \?.irhv i ¿1I ‘ h 
^ ^ a .oup, , mee rich starfish stiup, and then extraer this soup JJ^t -i l3rrit 1 
havf a very stmng broth oí siarfah and place chis Marfil bwth «i «it « ■ 

ofthe scaüop, the scallup it once exhibí the flight reacüo.L VnmxrL^ 
-'Hdirio^ ate wc justified in saying th.u the broth of tbe startcsh ^ 

the sedlop, and how does soup cominunicate with the Linlivn isa . 

■^mit upjder certain soeiál conditións H atl individu.il tu ay eommunn- 


^uPihnt that is, anotfier problan. . . , i,^ r tAsTac 

E íhinJ í dijt what we filtd hete. tben. is that at the Icvel oí r n < ín sitivi- 

or^iniiüns diere have cvohrd tu the coune of the lústory oi .muña ^ *.*. _ njrV 

Tj ^.^hk]i ^nsnivities per mi t ofthe survsval of orgamsms withm th^i 
^™nmentj. ii Ljí 

™*«,«„ rprlw |, ,h.,u!d «.«rprisí «* »“ » 

cí üiii idiptur chüTancriitjci. It should no( surprisí us. Ix'.. t h tíla Ls cha' 
n(,t Pwwt diere wmild (nday be no seallops VV li;st we im 'k ^nsirivitio 
2 h l^y citmmírn ríie ttaOojp N survived beti.use it ‘ ^ ^niical 

Jj t -Imw it anco rti^hL reactions when chemical charictcnsiiLi'. ^ tmaratus- 

^^nerisáci e¡r, ]t ted b>- the srarñüh. come mío con&ct with m se™ P ' ' 
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Thrrr wc haré, in at> dementa rv sense, j variety oí" nicctnrbdozi betwetfi ¿mjiLiJv 
hg?: I ihink we wiU see rhat therc are j number of things ¿faene fa>m íhis dut wc m- 
tomarÜy assuifte as cxisting ni sueh p licuóme na jjs comcnunicadon, pammLadv ar thr 
human leveJ, 1 sliouJd ]ike to givc ¿n other exampk\ 

In wnl recen t studirs on thc matmg beluvior of mosquito» (3). Roth. amrmg 
Gtht/Th, h¿s tound ibaf the iiuung responso oí ebe nulo f mosquito cuav he dn-ited m 
í.ni. it tonds in íUTiirc to be cJirilcd by cerní n lonaí vibratiottó or vibración Jrcqucjvao 
Lli^r aro trammiltcd by die rímale mosquito afín spccits nr of ccruin rdated spede 
N r <jw. the mating bella vio r oí the malo mosquito is jileóteti thaft es m «y, rt b hmu^hr 
mto p]jv .une! in to jetion by thc ntiisev whirh are trammmed b\ the fruíale mosquita 
bul woiihj vve say th.it the tómale mosquito is tomniunicjiiiig with the nule? IVrhip. 
some uf us would. í, fot ono, would noi, beca use in Roth's experimenta he sboutd 
th.ii rt you pioscnt Irequcncies oí vibratmn by mean* oí timinjí lorta «¡ir other arnri^L’- 
ments, you dkit che mating behavinr oí the malo mosquito tum to dle tunfeg Mi oí 
u.u\k to eerr.un other ohjeots locaccd in spaec, nono of u hich has any speeifie pelsdoil 
lo fio inhale mosquito, except m thai ihc tonal írcqiiciTcies rraiumittcd 3 ir dimr 
í «n, «ri.de oí iho wítig-beat frequeiuy proéuctd by this femak mosquito. 

ost m. ccntJy, we llave been jjmzed and emertamed and cnligh tened fry i serien o\ 
rosea renes on thc coirtmunicative ¿nterrebtions ni jnsccts that have been rffpwtrd j> 
t i L re > l i r ot d .C vví irk ü t I^txifcssor von frise }j on tli e he b av ¡or t if [íees (4). ] Ir. 

Jt nrMC ’ in his introduotion to von Frischs vofunio on che bces h daim 5 rliat nu ien- 


sible sEncniist or no 


competen! seiennsr nu^lst to bel levo what von Frisch has lepotted, 


|I3S| 


upo.i hrst Hegoes further and implios in hií ídrcword that thoc phennoetu 

'l r . t ^ rU , , ^ Ví!T1 l r^'caJ a kind ¡jf complcxity of rctatüonship btrtWL-cn tnseLU 

' U _'. 1 '. 01 '. L !" 1 1 c 5 * ll derits oí animal behavior to a complete revisión nt iheirron- 
rj^ n ' í!% ttl " a Ls “hued in -r more explicit tortn by J">r. Tborpe in Enriando- 

fvii \iL \sini' s^>n \ rt-a Ies wurk t elaimed to have becn .iiiu/cd. astounded, 

' Jní 3 number ot otfier things. and even went so ür as to si mí von Ftíh'ím 
n-ni-irt-Tr' 1 ti’ t, aVC ’^f'fudurt-d h>r him certain oí' thc behaviors tlut von Fimli 
i rn i -1 1 ■i. ”-1 1 '| l et ". P (;IT1 I' 1 ' rt -' [l!rn t! ’ Eng):md t he wrote an eütreinely cnthuíúfflí' 
iihrmP ¡ 1 '' i' 1 ' 1 ,rl " i L 3t " L ^ 1 ' TTlc ^ fJt’tt thc behavior of the bt-t ivití so eonipfe* that it 
hT- ° Ur COttCc P úl > n ° r 'he evoíudoo „r behivior H such. Hefek A» 

vouiethii ] 1 l F h hjV '° r u JS S ° COmpllt: - 1ícd ,jMt 11 ™ Uld <in\v have be en sybsmTd h 
™ Ta, " ™ mJEht í :iN imdii ^ n - : t&i». i -h.il ase Rifharf» 

c< in Z ^ Jf 1 ° SC :l <*^tinn Thorpe always r u G ito u. 

TTiomen in' wíin-h | klí tillJC L U "'' [ílt:tI íLimking is expressed in other aittcb n' 

» 3 Z£ ,bí <* — ^ - 


mget tile world en which they live - 


capaCLty 

ions of their evpcrieuce and an imdctM.i^ - 


mally a kind ofeotlSoou$ utidenstinding. 

irtsecLs is tlescribeti^nd Cf-' " ur ^henever ,¡ eomplex mterrel.nior¡shíp Jinciisií 

wil! leap upon thene tihenon^ ^ ^ V tl>; P lor,:d ' *** -ilways individuáis «h.i 

inid%-„ce .,nd hidi lew!., ^ d ( USí ;' to fdvurure .1 notion of liigb l«e fa o( 


GrifFin artd Thorpe Vh ° f , ps ^ hu loSicai tiinction in imeets. This is mu uniquí [l ’ 

exttemely complcx beha^,"" ^"^ ' 11 f ‘ X,stfd m rt 'ií jrd the iinerpirtariMi ^ 

* -ríe* ot - i.. TCHlffJ ¿ OJIS f c í! r ,,y r i r^ i,r Sri,nc,rij p eríi,rnit 

i'joc hased upon anv hiirh_l -.i uu ^Kl thac diese eoniplesities of bcha^ior m 
«mplc msettlifce ftnmrjv ñf^l “ ltl ‘ llectl ' , y hiiu-tion but, rather, are b;ised upon wo' 
ot psycholo^cd function - mote abou, svhich , lltde ton- 







COMMUNIC ATION BETWEEN ANIHai.S 




BneHy. ¡ wish to Dell you about von Fnschs ejtperLnierais. I sute that many of 
yüu ípc ünáliítr wuh thetn, bur perbaps a. brief teview- would be ín order. What von 
Fntfh íoLiEtiJ - and this is what as most important for conminn ¡catión - is rh^c the 
>:rivity of the fiívdcr bee, that is, the bee that tirsi finds fbod, when lilis rircder bee 
rr taras to thc hirc, inftu£nrefr tbe ¿mount ofactivity of secoradarv bees who go to the 
teoi in j variety of ways, First of ¿lf it in Humees the distante which chese bees will 
[end to fiy tíi thesr íearcb Ibr íood;second + it influeners the kind oí fbod material* that 
tlfey wUI tend to be rrsponsivr to; third, and most astünishingly the behavior ni the 
'nitid bndet bee induenees the direction in fhght attd tlm as whai is apparerally muse 
¿stoundiii^ - flf ihe secondary bees. 

The first pmbEem is rriatively simple lo deal with md ío describe, The ftnder bee, 
wfirn it Ls eiting fbnd, may .írcumiibw eemin of thc chemical characten^ties oí chis 
íiHjd* eitbcT on its abdomen or in its ‘Social- stomack- Infecís a re peculiar in having a 
*wchh sEomach, E am uvitsg Forelk designación tht-re. By norial* scotnadi we mean a 
stütnaeh that repngitatcs easily Ir i* ¿i s roí ñadí that regurgitares (O antennal contact 
upwi the piri of another insecto Thus s when the tinder bee come* back with ifr 
"4)fiaU stomadi gorged widi néctar, it enters the Inve and begins to have antermal 
contacto (which have a history of their own) with dlher bees, other vvorker bees ín the 
Iliu' Hicse young ladjes lii nirn stiinulate the un ten nal tecepiors <>! rbe hndei bee. 3 he 
sfiiwiularkm of these mrennae nou pmdiiLes regurgitition almos! reflexty m ihe tntder 
be?, jnd a dmplei of néctar is transmilted fmm the bnder bee to thc secondary bee in 
^hive This pjtterti nf hehavmr is cbaraeceristic nni ouly of thc bees bu* also o( a 
^riety of insecto such as the anís and otbers. 

Tlie netur itself I shonld pninl íhii b has dienucal chiractcristics, fluís. hu examp i. 
if thi.' néctar has becn obtaíned frotn a given knid oí flowr, ít contains not on > r 11 
that ate io ic 1 1 u t ton at the \ base of that fldwer t but abo some of the aton^atic 
íutenettin solution that eharaeterize this flower: m otlier words. rbe néctar use \t is 
x-enecd. and dw secondary bee iww is not merely bemg stimulated to a liigher k vl \ ot 
tivity |>y rhis Nhkí cxd^ngt. huí ,iIsí.> bv .1 second kind oí tu t is r it\ iliat the Eitic t T 

in H a dance which is a kind of Hgure-K (ype oí dam e, when lh [ to*n N IK " 
^ hiw When sueh secondary bees Ir ave the hive. the y ssdl toid to Ay tminu . 1111 
« a v.irim- nf dille»ni rimvers present. for ncamplc. if ymi have phlox in onc 
pl^tind inotherr kind of flovver ín another place and the tinder bee has s u) L 1 b 

'■ r | -'plilav, diLii ilie secondary bees wlÍI moer iow ird die pillos pau i i|U 

' n :s^ the néctar, atter which they will re tur o; so that two tbmgs í | OVL, _ tM j L ur . Jr „ 
^.the Eindcr bee excites other ^eauidary bees tu go out; sccoild, t u _ e< j . _ 
chemieal simulación to these sccomijry bees H which cherruta ^ timL J 
^..jds iu sdectivsíy in the ^ubsequent behavior of the bee. _ _ 

lthacheen vhnvvrj by von Frisch that you can pcifortti cbiN >L>rt ofthing f 
L ^ h> that ifynn have two dislus ofsug.ir water, nne of whi^h 
' r-.tor rxample, and the other of which is not scented with m ° 1 \ ¡ 

f r the bees from onc hiw to Fecd opon thc |.iven lIlt-scch tes n, ’ lt ^ r the laven- 
■'‘"Kn'r hive upen the unsceittffd material*, the finder bees chai l nlJ1 ^ ^ [ht . 

^x^ted ni.Lten.il vsill cr.tmniit ui ilie secondary bees m t at n ^ ^ 

jtdwürih^ odor of lavender t and diere will be preetiunerii íecd mg ' ,L I ' 

dish raiher tban at the tttóeented dish, j 

^ m ejn liwnDv «Bíentcd? t;jn b^-s a Í.WjaUy ■ 

‘* L " t |r . Ur!t. y üu tan dn a number of ihirt^ You t-jn sÍKL,Ijt ü%L , r conJi 

***** «" I„nh thr uro ,n,l it the .mten.ue q*. and «h*» í . 


tions 


— in ouaciion, both at the taro and at the antci»^ -r. t RThere is 

ynti c¡\j\ guaran tee they cannot be tespomimg tí> ttu o -.u u. 


[i^t 












ÍVHÉRKETIC5 ffíj 


i variety of experimente hert\and I don't rhink therr i* any red quemón sm tfut jkHnt 
ílU. J had thogght rmtiaUy th.it Profesor von Frisch was going to be hete in do™ 
this r hut that waji imposxíble. 

While these things ¿re mteresíing enough in and of ihcitudvH, ¿remin hmlicr 
thingp happen to the behavior oí tbc secón da ry bce* ami ta ihe bduvior uftbe Nuda 
bees in conncction with (fie íbraging ;k 1 í, It has been rt'purted by van Friscta. jnd boÉ 
C.rifFin md Thorpe llave said + that rhcy ha ve repeled thc JbUowiztg fcitids nfobwrn- 
rioiis: [í rhe íbod dbh is wirhm a bundmi meters of the Inve, then the bdurítif ofifc 
finder bce h charatterized almost enrirely by díte ti ¿jure-S type of gunund dance. 

[,4fl) Ht 5 Uever h it"tile fbod sourcc is more iban 2 hundred meters away trom thc ]i3^ r dien 
J peculiar chinge appears in che activity í>£ the ti líder bee as it redima to thf huí-li 
tnigages tmw not only in this round dance buc afeo, bctween the rwu segmenta of the 
round dance, it engages in what von Frisch has calíed dic e- dance. Jt is i rela- 

MvtJy ^craight-line run which fias a giveri dirrcrionaJ orientación, and then che ocher 
half of the round dance h crigaged in. 

A v cond, point appcars: the race at which chis combinarían round and wiggte-*^- 
g t L ■ ¡l ' lLL ' LS engaged in, chat is, che nutnber of times it i* engaged in per «cani i* 
ioLig ] y mvcrscJy propordoaiat to the dista nce of the íood souttrc fkim the hive; tln: is 
ro say H tJiai it the food source frum the hive is 3 t two hundred mrlerc - or, raiherjfrhf 
tr 1S mn€ hcd meters ftüm the hive, it makes some twelvr or íbortccTi ol rfioc 
F'er unir of time, ií it te at a distante of a kilometer or fiw htitfdrcd rrttfcrs. hjlñ kilo- 
i xt. Jrcin c ]]l hjve 7 the ntimbcr of furos in its activíty goes dov\Ti; so tlut pciunit^f 
Mnu ti Juay now make only tour. five, or six ofthese activih« in thc rime penoá 
Uic:blow: Wh:if l]s ^ meihod oFobserwfoti? Fhotogtaphy? 

^ 11 ^ e ? lct:hcK ^ 0 ^ ^bservíidon is direct observación on a gMed-in 
out so that 4 l! of «i comb can be sccn dirough gbss, 

VoN F< »-^b-TTR; And abo niotion pictujft, 

tVrhilpi r u shollM P ülnl 'Vhcdict diese obscrwrioiis tefer to dan» ^ 
vertical lioneycombs. 


u, H ;; ' 50m f t>( dlc observadora, yes; that is whv I didirt say that. brcai» 

« V L f f í,n< Í“ VrlS 1,Ml ' hj,J to in a minuté, iIicm’ loves'arc P Urd m 
2 ? Un4 T ° t]l " r ,:í,nd]tI[>ns ' l} - Wt** - placed horiziintilfy. 
j 1 [,u ' se,u P Por a monient? I saw ti noe lonjí ago.He uw 

that heis ibl ¡ 1 ^ 1 Í' C tn ' m lJl c vercica] to the boriionui posinotti sí 

,0 L 0bSerVC aBd tñ P^sr^ph the brirn™ ofthe bees in the hi* 

Mr<'’[iu.oí ¡f 'y HtUj1 ^ [J ^ C J l on S sCr ingof motion piL'tuiey or soniethirtg' 


Bicelow: And tdee a givrn bce and 

tcscicíí 031 it? 


put an X on it and £bJ]ow 


iís p.i [ [3 and githéríu 


[KPJ 


McCulluk h; Oh, yes, 

ot’quickly dryhig^ai^ ot) th ■ ' ' ' f ’ C lc< ‘ ditI * íituarion hy puctmga sniah dnf 

ti is possiblc. tbitnigh .1 „„ m | 1 P'enient -md shcllar, and ulíder thosccoral®™* 

on difterent porrions til'di i liJOí; SJ !*f Cm ^ has devdopcd «n the basis oí Jo» 

i*** n! JTH '" ™' I,V Ihc - ' h " * 

Mccwu«* N«, c . • “ ”**““• *»*• *«« h» W I 

V T F< ! ÉBS1ER: ^ylítferatthi., ¡ 


relates thc l HlE|lt to A formula I cricd out once and vvhifh car- 

[tic feoding-pU* ,^, n ' tílf second with the distante S m metefs o( 


■ é hypertmtic fcmi jrid rereis: 
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(S-S 0 )rf = c 

h fe astomsbuiidy well íor diñercnt experimental resulte as far as 1 coiiíd fmd tliose i ti 
sumé publicasioní.Thc firnt comíant S 4J seems to he the mínimum distan ce for which 
cbdhcts dtribe to use thc wiggle-dance eummumeariun-techñique, The other con- 
5 ünt c hité the dimensión oí a vdbcity. [f yon evalúate trom thc experimental recules 
d» numérica] valué of chis comant, yon come 10 a very surprismg figure: c bec-ornes 
Jx?iá[ 33^1 meten per tecond which i$ voy dusc u> the velocity of sound in air. It 
Kftmte me ibat thc velority of sound noy he for thc bees the saíne universal constam 
« h tk vdocity oflight in marís dcrtnimagnetk phdosopby, 

Savaí;e: fh-e experiment sboukJ he earried out in difieren t atmaspheres or smiiethiug. 

td vx afíbcTC is any truth in thut. 

vos ISomn: How do you chooic the S fl í 

Vns fijEinit: I ei thc formula above, 5 is the di sanee trom the hiwr to tbe feeding- 
pkr. But actuaLly the bees bcgin to interprct distantes of thc fcedtnti-pkicc wirh the 
ttiggj*-dance when the feeding-placc is a mínimum distan ce away- I his minimum- 
datüH'e I cali S M and has thc magnitude of abuuc IOÍ) meters, as it was poimed out 
íidbrc. 

Baca: While von Frisdi. Gráffin. and Tborpe have all saui that ibis waggle dance is 
'ontp]y ippearing full-blown ai a hundml meten, which gives you your -S,„ C. < -•»- 
[Mer (8), for example, of the Departrttent nf Bec Behavior in EngUnd, has made 
4™MKdi of dmwmgs ofthe bees 1 dances after having fed theni at düTerem distantes 
fem thc hive, and he íintis that chis waggle dance does noi appear fuLI-blown out or 
nwümg bui, rather, that ys the distante increases tmtn (1 to UH) meters, then. ñ -i 
ptJrítr and gteater separaron between the tíreles and thcy hecotne more an mím 
ta«.ío that gtadnally wiut emerges ¡s two sepárate soreles, which more ain more 
Mjoincd by a scrwghuway, so thai ihe S„ does not represe tic a truc star uug ponit. but 
^nply Kptraenís that nodal pomr a£ which the wigglt-^vagfilc phmc oí the d:ince is 
uELmisiabbty present. So tbere is no qiirstiort abuut the v.didity ot LiS1 ^^ c ' * 
düt point. éxccpi íor purposes compuubon ar tbis momciu l herefote, v.e ,lVe T lL 
fcniicia (S-S n ) / = meters per second. . ±- 

^batkjusl one phase of thc probJrm th.it require^. nruch tuller ínvesOg-anoi 
t'üune, 

^ tilinga are amazing rntmgl'J. I thmk tbac a consideratiem i nl C ^ L '' 
dam-e yu-lds certain other iinerestmg rcíults li is hntud usuady t i.it t n 
bfeis in thc vertical plañe, so that when a bce is sanihng on the lVC _|_ t “ . . 
'■«‘tuMliy. In aíght the bee is moving in the horizootal plañe, m the inam. t 
■^fí puint ft ch;it thuse bees indícate direction or provide a hasin bu lirLL _ 

"‘'■L/untal Hight lo tbe sccondary bees on ilie basis oí the irection l , ■ ^ 

ebuc iütítxw, ¡s done in terms oía conversión of'horizonti] diinKnonJjj ^ ^ 

E be position of the sun tuco a system ot vertical t lTrt ' l< " l ' l _ 1 t . OTTJtí , E he 
r^jatCíS to the gravitariona] field H wdiere the gravítatíonal ptdl app.irí.n 
l ^ivaWm in dbecbon mdícation to the sun ¡ttelf , done, bv 

1 T 011 tí> examine the bees' rdatiim to the suu, ¿e |CI rl ' k ¡s ^o 

1 rin [í thc hivr trínii the vertical to the horizontal, undef w 1Sl 1 h ÍJ j h -l- ñ | ít ,] lt is 
Sfcdbüoual iomponent to which it may odent ünder diest t on 'J 1 J ' ’ . ■ 

lT GíÍ t(1 e «cr ihr hivr ,nd the her, «r observad 0 f,be 

■ J ^' h pcrmntrd re go in. we can srr it. Un it ^ rhc v»u^ - P^ ^ q Tecifc 

j. c ' V ou hnd that ihrsc dance* simply becomr randonii^t j ¿,nceí at 

H, ÍWcvC r. if iunlight is permitied to rtitrr tire Uve. thrn 


[i^l 
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OíKft are oríen ced m dirección and begm to be poznted toward t he ibod | 
rdated to the dirección of the sun itsdí'. 


Í3 lÍ JMtlS 


[r 4 J| 


li tEí whjt would Euppcn on a doudy djy or on a <Jjy vvhen the tondihoiu wwá 
iba* no di rece visión of the su ni posición m the heavem itsílf teaiM be observar WrOJ 
V[sn Frijidi fmús that ibc bees are vtill capable of mamtaimng ilus kiiul oí diicttioml 
orientación «as Jong .is a small p.itch of Mu? skv is visible to thcm* andby ■hEuei be sisr r 
píy mean* clear. ! don + E know whelbcr it is blue fot the bce. 

1 hisfod Enm to e-sítrnd certain notiom that had been miüalty devekped in cohmc- 
tion wtth t!ie scudy of jme beJiavinr: n.iniely. a notion that the bee nuy noi Tiimply bf 
rt sponding to the direoiotialiry of rlie uin V rays as íudl, bul may now be mpondini; 
rn cíe polarizaron or líght as *nch H and diere is 4 relatiomhip betwetn che líirectioiijl 
posición oí the suri and the polarización niatnx which may exisr;so that apparadv rhr 
r3n ^ ^ respondí ng noi to the son itselr. but niay be rrsponding to che pcil¿riw¿wn 
chara oteristics of hght.Tbis can easily be testeJ. 

ífone were to takr .1 píete of ptíLiriwd pío». ft, r cxaropfc. a* vwn Frisch Maud 
I’ Jt( 14 ovt'f t lis openinp, and Hítate n ¡n thk opeoing, then. if the hve ís irspondiJií 
to tK poar^tion duractemtk-s oi the light,the diré «ion of pointiqginthewtjgk 
I i. 4 m '* t k i, iiim' shiould be chingad; and fhis is exaetty what doe» luppen.Tte bfc 
, K tl ¡ s n - v P ,, Hi"g ^ mjijiQÍning orienta cmn tiinvani (he ñkkJ place or | cwvwid 
. 1 jj .ui .it i\ h* 1 i, lias bren ini, in rcljimn (o iht puíanzed charatlcrutifS ol Ar 
b Jr" * ls f th f n «wniformiiig dril i neo .uiivitv 1.1 rdaúon to j graviuñodal fieJd 
. 1 ( ° n 1 ' t , IT1 ef ‘ >ce en íí ;1 íí^ i» it» wiggtt-wqgtc dance, it excites other bees mthe 
r i, • ■’ ’ ,ni i, 1 , H H . Ht '’ t!3ü ’ now bciíin to jen intü activity, They begm to enjagfii» 

I V * danc,n &* »f»d they temí tí» nrieni tenvard the abdomen of the tWee 

il)d.ui! l -n"A'| K \ í * ****ifif>t-Iiiie movcnient of rite ir owtt in reía ti on to the w,aggii¡í 
tlo th . 1 J 11 ¿T itwh.ThtfTCafter, tvhm thev teach a certirn staije of«rie- 

tstm ir j r 1 ,Utí ’ anc ^ riuw - eathfr rhjji moving jround mi .1 nndom dknhii- 

*«■’ hive,whkh is the case when mvK W the nmita* 


|L J ■ 1 | .. ‘ WirCJI INLILIX 

Wdi.\-rrtairilv I* )L ^ noxv 111 dimitím pornted tu by the wagjrmg bff- 

¡ti rkl J . UL 1,AL ; * n A lDlll P^ eJí anmtuf social organizjtion ;ic the b« ItvH 


m rkp <tv-ir.hr' * . 1. ' ■ ' V.™-«picjs jrnriHE socui organizaron ;ic che tws lewrf 

m .ernt .stcoirs bctwtren bees, and h.avr the behavior nr [he secondary 


bei 




¡~» "» b “ ¡»iei»Sd “■ *«-*“ * *'“ 101 

. .. ,n "’ 1 '" 1 ” 


ce of polar ízed light ¿mtí irnder verti- 


ea| conditions 
' hm H: Vcs - undcT ártica! conditiojis 

SZ^Err, T ,J “ “ “ «•« -»»• h W ™. 

i> twnl ¡,«" f’j *“ ,llL ' potaiunon rteIJ Oí b* «W 1 

| woifcder tf che ^ ■ 

11 pon the numbcx oí bZ f ? thcr Does Ur. B¡nh ha« 


That is, (.-flii orte other i-... / L í!' k ^ LI1 ^ tiy od after rhe ftndcr bee comes bíckr 
the finder bee do thefL-ma-^ U> tllí ' hnLÍt “ r bec? Then. Jnothcr question: üoes 


Idv-’i . 1 h llv been eiuptird? n A'- ' T 11 f ' n ° °ther bees in the envimnmeiit.dut ís, iUhs 


íJjl' dance if the 

^■inee, or i% ¡t üornedñj]^ hu. j 3 ^ i:,r t * H ’ prcscnce of othet bees that cvote 
And also, are tlicre .iny d.ir i th l 31 ' ÍlNHl ‘ hjck fioni the toad tlur evokts [he ctiíi Lr 
teincmber tile dircctíon 5 Thjir ¡Z r ^ IVe án ^ to how long the finder bec ^ 

oik wire to put a Urpaulúi over tJie h¡vc so e 3 íj[ 
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Éekc had to riv witbottt any polarized ügjit to give him dirección for any lengtb of 
fililí, hnw Inrtg could he remen iber thai? You ser. yon h#ve thls fantasía budness m 
itwects oftypCí oí tneinory.Yaijr bee knows its own hive on thc basis of the une expe- 
rii-nní ¡rfoMfmgoüt of it ju&t afier he ha* | been hatched + or ai least so I undeittind [i+q 

McCutiocw: Thai 1 * righc? 

Bijh:k: That is nut so, but go ^he.nJ 

Rjcxh- We!l,then sume time ! s bou Id like to hear some ot tbe data on it. 


lino; I wiü jgrt’e th.it si i\ fantastk. 

Rjüch: Bui ifihts bee has to % under irees or iümrthing for a whilc, whií distance 
can he ñ\ and sriU temember which way the pularixed liglu wav? Thosc are (he ques- 
□ffln* E tad. 

BiCELím: My questkms are very much m the same category Mine concern exacth^ 
whai respíime [he other bees m the hive gfvr wben you pcmirb the directiamil axis o(^ 
d» choce by pnlarized Üghl or whatever iikji ti ]M3U wMli whether the bee htmself 
diows any disturbance ofhis normal patu-m in (inding bis way baek;and whetber any- 
íwdy lus ever carricd out an experiment of ket-ping i bee in the air by some subte r- 
lii^e for 4 rcrtain period of órne curresponding 10 a difieren! dktuncc ot Highi, to see 
^brther ornoc üm afieets bis dance regime i uto Mode 3 or Modc 2' 

Brüsin: I have .1 ei extensión of \ >t. Rioch's quejón, h diere more informaron. abone 
thc social utrganization or the pnceds* of the bees rh.it alter the reJatiorwhip bi. rv\ ll n 
thf tindír bee and the mbsequenl beh.mor of the secondary group? 

Pítts: I thinL therc is one factual point E inight make about Hr Riodis question. Ir 
™u bok at aíiy sqnire centimeter of sky and measure (be direction and (be degree ot 
P^lariíadon irk it, you catl tel! where the sim is. Jn very rare cases (here eii.iv x ^vo 
posiiions fcr Thcmn th.it would be compatible wi(h thc ¡unount oí polariíation m m 
jhvcn pbce; but those are ore cases, In generah yon can tdl where the sun rs b> ot> 

IT1 .r- ^ a piítv afjfcyv hmvever vetuIE, in 4iiv direction. 

iíjfií i!; Ifyou ¡Ln; sensitiw to pbtiHtion» yes. Certain luimans stl, íji sEii.itl [ . 

PiTrs; No, [ pnean the dáU are detcnnmable in tiic apparCiit tu ld, 

VON Bütí[ N¡ Thm is One more question.You talk about the fm&ci ^hte toiumg ' 
thc bee goes out¡ does ir ako gü through thc dance when it ton t 
¡r bccoEtic a hnder be* by virtue of- 
Oh, yes. 


“OMih: i]el some more come up: , 

biKfji; Oh, ye$.The fmdcr bce iv not j special individual. It is simply íIil 
kmtothe fdocl, 

VíJri ltdoesn't mattéT that it is (he tirst one, but anyom (bit louic 

?ifud ofit that be has lo teli about ítí , i 

bMirn: Well. l svouLdtít pui ú that way.Ajiyone rhai comes bis k L n -^^ oL her bees- 
diiviots that excite certain subsequem Ivchaviors Upon P' iil 
1 would be tíroud qf chat. but i don i know about tln bec 

V^i.i; WelLdocs it not come to pass thai s*> m.iny are tominjí ^ ^ ^ 

npvthat therc are so many dances gotng on at once that nobodv has 

mee? 

Jilí:ui . : ^Wvt- JS 4 pretty r bag place, and therc are m.uiy dinc.t.s lh '^ ^ m ^re, and ccr- 
Poíut m ünic.There mafy be somc hfry thousand individua s pres , ^ ^ oL hers co 

T ' m p^pt oftbem wtll orient with m^ni to one of these hride 
^nther one. 
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Now, rnay I nniwer the» quesriorts js tliry bave been gima? ] n tíjc fifit place, about 
thc metnory ot'in$ecc$ and orientadon towini che nesting place jtsdtyDu findduiíhii 
orí en fanón is soinfAing whieh the bee or the ant or any of che othcr social inwcts ¡u- 
10 lcjrn alcer « emerges (rom íes incubaban sute. When it appean asaiiytnph.it 
makes small migntiotis and it begtns gradLi.iNv to mercase chis distaace of ícwity fiera 
thc hive;íi begins fn orient ttjward specific features of the environinent abcurdw fe 
orabout the nescing place, For ex,imple. thete are many smdies at the lesei of the am, 
where youcaniake a tire, íbr instattee, dial previo udy bore a given relarion to the iw* 
.us, rnott. it. dig it np and tiiovr it a cerratn ilistanff, or cstabtnh an artificial pnttfd 
cree, so that yon uii inove ir more easiíy. Undcr thmc condinoiw. yxiu ftnd char wheit 
cEic matees begin to come i uto the repon of the hive itvdf, or the nest itsdf, ihey 
Jtgin in orient i 11 relación to tiróse landiiurks and thiiv fc.itures rather than fti dir 
[uufn posición ol the nest itscli. so that rhry do learn to respand to spedfk féaíutn 

'1 r ÍL *- m Once they get wtthin che tange ol‘ thwr environmentil fidds. 

fhey wul cend to teturn. 

M - <)U b,lvt ' £ ^ alil l,n dl.it, as to che number of experienees (hitan 


1 ** * 1 ‘ as 11£) í been studied m a suffirientíy system a ne way to do th.ir. I can rctrap 

oíate, ot coime, tro.» son» of Schneirla’s resrairfies on learn,ne in the wt indf.in, 

1-r; " anuna3 mllst (nlveT1 * a given femd ofnuze hckwr itairn’f 

íí 18 ,hcn ■* dififerent kind nf rnaze in the recurrí (mro * 

1 1 p Kl to 1 ,c itwlí. Undet ¡hese condiciona you rlnd that the Icamingi' 
cheinii .I ir:; Xtrt,, ; llí ^' >iv P BWBSS ' di-tt * s *° wjt if'yon control the laying dnwn 0 

manvnnm,""i y ' ? ní “ , ? vin S t * ie ^ n ’ n S* of «J» «use itself, ihen it tafees the *ni 
Jesslv- Ni »/ • m ' r 'í ri )' s i ?í f>' triáis — tu begin efficiently and relativelv' enot- 

least ihtre tri- V^ JLV< ’'^ s,in f )ltl °*azc, «>d this learning, further. gnes thiuugfNt 
[|«| walk On th - y^ ÍS ¿ f™ t,slol,a ^ orientación stage, L11 which the ant leirns not te 
Z ÍLÍ C r r OÍ the ““* bu «. tuche r, on | secdom of the floor and thi^oi 
lEievs Itere ,r I J /' r '^ :IU ‘ OI tatted Eli a very pkcerueal was’ HlinJ 

- «htr manijer th .t you find tn manv ammah. ' 

2 “ "™ ,ü ^ off ^ learnmg ofinsecn, exeepc m'th» - 

° 1 rh:JC wasi die quesdon yon asfeed 

dealing with díc probtení ^!r° n a ^ >Ut J I’‘ lrtu ' ul:,r IcarninK Yoü sec.vne base ber« 
that are ¡earned that tvdl ' " tJ ^ lji | t Jrt ' Iearneii vrith one experienee, and dung 1 

asfeed; Is thete in r | lt . ¡. , - ,J dibon to the cxpetience. Tin» rs rhc qnestion 1 

produces i durable chañad ty u pt ' oí “P ericlue which, tvith one «tperiencf, 

„ Yes. j Wd „ _ ' ln thc h 'rt tb«t ate sudt smiations. 

I thilik Chat the chermeil m tenm ofhow long? For examplf ■ 

duces a ch-inge which vs il] '* <n ,^ M 0> ,bt ' inSt:ct ' lir f| f the bee in chis situation, pif¬ 
io Jead th e organísm to .1 JZ^'t 7 V^'‘ C P eri&J ' lon K cnough in -j rnunber ofcas^ 
thmg whicb it !^m ]carned %LT1 ^ P^ M i - m Ü L3t whether or nof thi-s b sorme 

stmuiLuion on tli<r busis: of'th * "’ onjL (lin ^ provides j residuum k>í cofltuiud 

l iiciijic.il etírec'. ifter its cM\n ■ Mrí;[jLr ^ ¿ngested. on the bas¡H ni 

Jearntd th:\t in one tdaJ or whíh* Ír>OEher M u ^stfcon. Wc don Y biow whethrr ir h* 
tio[] oí 4 stíniubtiiig kmd * lLT H 15 now sirtiply iwpondiiig to 2 continuing situa- 

on Jeaming fhinj a ^ is your que$donr J think tbc ts“- r 

Work on wgsps, tJit solitJrv waJ ^' rt, ;. riCt Ail Y OÍ the hyííicnoplera is flacrend-ss 

J P rcí * T to work of G, Ü Baerends ofCrómn- 
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¡iciif!|. There is no quesrioti chai a single sight of a landmark is eriough to cnablc thcm 

toíind ic jgain. 

ftjDCJt: Can they tbigct ií? 

MííCllLíjcH; Ifíhac Undniark is moved, they don't ñná ic ag£Ín*ThÍ5 h a inatter of 
írtmeiMtig wfliich perdiste over day* or even wceks. 

Rjülh: Blie can they futget te? That is, can they team anorher landmark wKidi means 
türgetóíkg che tirsE pner I mean art urganizaEÍüi] of tbe central nervous sysfem, what- 

cver rite - 


McCuilíx:hl The answcr lo yonr questíon is ^Ycs, I think so/ but 1 would ha ve to 
bok up- thc data. 

Biküst But wtth ditikuhy if the other landmark is stib ptesent. 

Rioch: lícouse the tbrgctting is much mote importan! a probJem in the central-ntr- 
vous-syaein organizatioii- 

RosiKBUJmt: The importan! thmg i* to hnd ¿tnolher landmark che next day. 
McCl-lli>th: Will yon go ahead to tbe rural point J>n Bireh? 

Bfrch; Yes. Are nther bren necessary? Althongb them has bcen no syrtematic exanu- 
nition of that ptoblcm. theít is some inciden til evideiice, 1 think, that other bees are 
unt neee&ary for the dance to occur.Thus, Ibr cutamplc* i fmdcr bec may digbc on tu 
enmítee partían of tire hive and the re be tiiimilatoj in vano lis ways T and begin to go 
into a dance on the platforni in ftont of the htve rather thjn en thc midst ot the ui u 
beta, 

Pllrs: De «imulated in vvb.u way? 

üiicuí Rxr e a¡ ampie., you can up íls amennae* 

?LT7S: That is, be stimnlatcd in a way that is nonnally done only by mhu btcs. 
l' U:i ii: CíTtain of the sí [nuil i may be given, or are llsu.iIIv giveii, by other . i 
ujider cemín cmmnstanore, coo, there om be this spontancous *u dviiy t 1 

ínferaiing question to examine a bcc going into a bive that has pro hms > x<, n LPI ' 
ucd. Ei has not been s-tudied in -my detai I. Lske ni-iny oí procos es, -l 

mcimeiiE, what we have ih a descripción of thc complex bchavioi ■' 5 'y lult ’ |M \ 

:Joghly iktaUed jnalysis of thc specitic aedons and of the spet i k tntt rrt - 1 - 
bctwren the individual iurganism and thc envinmmcnti in other uor °, 
pnrfmiinary Rige in the iiivcttigation of chis ptobíem. 

^'SLMw utm; The behavior of thc bee is nOt veiy Alteren! tloin t],at 1>f ,l WÍ " ll,T 
■■'■íiu gfn honic aiuS begins to d.mcc by himsclf. 

Bisüaa: I woüld say the bce is very diíTcrent, 

l^íiSDíBUjEnr: The bee l^eliavcs similirly but looks diflcrt.nl- 

ifiKui: Tlte warrior behaves diflcrently <md lot^ks similar. I \souM 


nymena] simiUnty but a diflerencc in - ,, 

Ro*íN 6 uuiTh: They jnr bcith cxcitcd jrtd sdmulaied íu»I b> 1 K,,L '* 

MacKaí; 1 thitik ¿ clojer amlogy n th.it of J nun singinj; i” i 'tb . 

S [ bch: I, is agaiíi aiulugy «id. as such. i will an-ept « - ® ,ort 6 “ 5 ' ' 

Qgy.. ’ _ 

byf í | lc Jo ^uggcst that you need soinctinri^ ot 

■■tiniql.ition of thc: ante una to set off the dance? — * dance. It 

thc present data do not indícate what Y tnl 13lLL ^ tLí .- ^ ¿ further 

^■nktinm apparendy occnrs sponuneoudy. Undcr nt icr ^oin i 
lft iiteqiaence of subsequent exdtation ,md things oí that *011. 

^ My - Although die usual panera i% che sEsmulation- 


tm 
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líiHr \ ¡. WclJ, the Lts-M-iI p.ictL'tn es fhv slimuLmoji hcouvc j. hef Corning min a fcivr 
wkh fifiy thoiiijnd other lw presen! is inevitably in f amiart with úmc irthcihee* 
í wilJ gnnt Chat. Its awfuUy h.ircb it\ bke not tnuchuig your netghbor m chir sub^v 
rush hour. 

KuiítJij rhe danger oí superficial jirulogi/ing is very great. Le* us suppcise cb[ i cd- 
«EF Ead gees i Ato church and starts to dance - 
von BcmiN- Church? 

Kl inh. Yes. I tiJi.fcpv he is JoiEig this to pay .iri dccticm hei, or js a hazrng stunt; ot 
perhjps he is doillg it bei-ju» oía drlusion dw he has hid a o^sage ín>m Rao* 

. lch * ITCts him Co S£S Perhaps he iv dding it bcouse ofthe pitssurc oían unm- 
sc^us c dnve which musí be obeyed, even tbough hcbunN* 

is i«j i. vidcndy che psyehologiea! significante of ihc be ha vi or derives ndthcf fio® 
írs superficie] naturc ñor írom its efirets, huí th*m ihat subtfc h,dance oE'coittdoiiis 
unco risa o u*¡ proetsses which luye produccd thc ict. 

i ,J i 1 I ^ <>n r ^ j^ r anf [liar the analogías now beui|i nudc are superficial? 
Kubiel J ust a scgoaA We mny or tmy not.The point is rhít - 
Ktochj No, the*<r are absoíutdy fundamental 

Kt jhf . Y ¡t wt_í\ superhcíally, [he hchavior may be sensible or fralish. usefess or nsdi.il. 

^ 1FF LSÉníLE j vei gooíl or bad; hur in human beings, 2 i least. we fcnaw thai ic 

■ StrvtS SiVtrr ^ conc omitatii purposei, sortie oí which may be nurtifesuiüms nf 

t. 7 r i LJMl " :u,s hures^Wherh oí1 the ocha h.and, we [urn to such .111 anirttaJ jsfbt 

’ L ^ n , Mt>VV lE33 ^ t - lc reíjtionshíp even oí his hypuihetical consóow 

m.'ikJ Jb!I * of,1 “ “«coraciau» pulposThmfew wh»w 

fC i-, 1 ,,M ; < “^ K1S * )ctwecn human bduvior ^nd ih¿t oí thc bee. Hrt ir 

ajugtr of geitmg in hnt water 

Htu£ltAv: ¡t is ill right to do it. thougJi, ún't n? 

íat t_^ ÍV '^ E * r ' Lct US *5^®^ ' í> ® ín f’l e - 1 hunuii timcuon aj pating.We Itriow that 
»L or to 71 mün ™ P uf P°^ ..I' fc.r, Ji.jicr, sorrow, to.eü- 

of untonsdous ,inn 7. '° P l f r!l:it ' Wt ■ lis ” dui wr may en fot a widc variety 

boJrr. syniptoni.!tiu 'j¡.n^ 1 ¡ ' lT ^' J 1 '' oí ' lvJ,lt ' h in-nmiei a fuindy^m- 

could ñor nlk u» » i li. L '* * a lund-washing coinpiiUiiiii Ifw* 

simple hiemdvuhi ' <JL ' n fK>tíllrT S !lt ofwhidi can be repmented m the 

sional (áring. „i!d sV ibrtfí' wbat b< ‘ >l l,,VJ ' !r of r ™ 1 P dslve «ting, pfcohie cating, ¿éo- 
ihe íübmbfl animj] forji]s? ' ,Cí -" s do *«« to :,ny sueb daca fcc any nne o! 

tm C £HAB ™' w íhJüc qlieÍomh ::X' r íf d° U k T y °" d ‘ Mn>! ! ™ e,luní rHk - 
human behavror.and l thint I^BinSiT l<) |1 dl ^ nt »P«*=> <)¡ í 

doiiVii exptrimrntiJJv i ' ' ■ 3nxlou ' tl1 tcll ns hov\ they hive been broten 

- kcep che 4S hu “L ",Hit "T (KU:>] f- d >' ^ 

GtHAUn: Wdi. íet \ hear th ■ f . 

Kior h; rhew is one o t h ? anSw ™' tbcri v,e can argüe abouc chedt. 

dutation fiir which che hce Áv íl'"^' 0 " C ? ,lllSwer: t * Iat if diere are anv data npon tbf 
Uu¡r’H- | sh ill tr remember. 

acdvicy oí" the ílve ¡"I' 1 prt’blenj nest isrWhar liappens ií' vou npttritr tltr 

otily tíic <¡kcEL-hi«t fxpcrimentatr f ><K ’ S i[ ^11 iiiiiiitain irs oríentatiou?Thrie 

'nreitsting expenmentacion h„ u ¿ been do,l,: lt the bcc level - bui exrirtnclv 

]evcl ^the anr - anot}l( , r ¡ ' e ’™ n do ' lr ^ Tra '^ng ptriml, a Jr.r.g cune ago.at rhc 

lnents ' h«.k invesiigatorí uortn !, ' -7 in » eariy « r er- 

U wjch che driver ^nts in afinca, is wd! ^ 
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C'pocCfl h (9) in m lany of his ilívesíig^tions of ihe ant have shown tbai ifan ant is foliow- 
mgatnil - Lt'thLs n it is ji visujlty orientcd ant rathcr ihau a flicmnMl tr.nl followei: if 
yon put i box. «ver tile imeci and kecp it ín this box. away from the miei, that is to say„ 
iva jv fom light stimufmon. Ibr 4 period esfúme. and then removc the box, it totes off 
íl an jii^í which is relaced to tts prrviüus orientan un to che mn js. such. Apparently a 
fonúnuing piucas per-asís, .itid che ant now is oríenting towml the sun and araimain - 
ingchis kind of orientad on ovtr á petiod of several hoiars. 
hm; He deraft álksw íbr rhc moción of thc sun? 

Üebth: He dóésn'l kmm abone it. He is now simply responding in terms oí his previ - 
nos enínudon to thc suri, so that 1 think tisis, ls mote important íbr Dr. Rioeh s put 
poses, I betieue, citan che notion that dic arte may or may not ha ve hcanl nbout thc 
DMwntftt of thc sun in nrlatum to che earth; so that yon do ha ve che penústenee of 
sülIi dfccls over j reljtivety long ptnoil ni i ti seos. [ aul glad yon raised that questioru 
frecause it is espeetailv ímportant* 1 belu-vc, in tegard to che beginning oí an i nvejiga- 
Uon of the duectional oricniation of (hese bees, 

LSuc hetore I get to that, leí me tn to answer a couple or other speciíu questionx that 
wm niífd.Therr was somethrtsg about rime offlight. Who asked dsat- 
Bimíiw: l did. 

Bisth; What vvís tlie quescinn? 

Bií.racw: The question conecrns thc faitowing conjccíuire FctíStbly the bees l hangt d 
íran f-ne mode of dancing to another on the basis oí sanie physical fatigue, not do- 
üjicc bm latigue, 

Bmíh; Oh. yes, I rtnsember the question. Well t diere is same evi | dence on rli.it. Fur 
himple, if we weiT ro assumc chai che bce i?s me reí y respondí ug tu JistniniL. run. 
iTi^peruk'mly of the listse required lo traverse that distmcé, it shuuld ^ivl í sl ' ÍJcn ^ 
temporal icquence nt dances, But von Friseh hitnselí has sh«wn \h¿t ^fun t Ki^.nt 
vindí ptesent. fer instanet% the bcc bch.ives as though the disiaiiee were g^ cr 111 
cktw. ^.''htn che re are tai 1 winds. under rhose eonditions, fh<- bs,e t ^ 

c hüogb the dktaiKc wetc less; in otlier wurds, the bet" is ¡ipparendy respan a 
^ti efcn and xo thc meiabLulic njtpenditure that is- ¡envolved in tht mo\em 
íhf feeding pbct to the hiv^e. . r - - 

Bacíinw: You would grant, then a that hss energy aiLtpui is iíi taet his d isl.hu t !llL k 
cor: 


Ü'buj. Hii energy muput tends to br his distaiKe vuc. 7 

|j eits Bul vvhkh trip - from the fiowcr to che hive or thc h i ve to t ic 

liiBt:3l: Ftoih the flower to the hive, 

I n^. That is whar he measures in timé? _ r « r u , 

^ IIM ^ Vi-v, heeaiuc ín arnving M the flawer - íbr insianee. ií yoi 1 jj^c- 

^tüfany bce, you would sec that it ssill meander in many, ni,irls L , t ^ fc( ¡ s 
nniVí ,LnJ '■■vnuml y wind up ac a íeeding pl^e Nosv. lee ^ > |lU u ‘ j oI " n 

” big footban firidoí «mtthíng ^ tha, -d- 

««hfcb J f eedj ]iCC for [lL . L . v , irui 3t thi Qtfeer L -nd rffc 1 h h 

«***£ hiv,. Usdrr tfww -ondu.on, ynu 

bi!r ®™i*s i huge arnounE ofdisüncc from clic hiví » che tceding f . 1.1 • 

¡ l! !V !t cfrtainly is more intelligent for him to Jo it the t5lllL 1 ' va .'' , [h( ., ^ 

And his rcíponse now tends en be oriemed íowaid che plw¡ 

™ ic* Heüy r.nhct th.in towrmi ibe hive itselt-1 heie * rt 
u , s ^j H ¡ thtn does ir nukc ths i proverbial bcvline horm. 

I!ír ' 1,: ^rpending upr>n the availability oí orieniatian t 

UfS hiJNiN: f'hc football tield? 


¡Lies. 


[m 
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Binen: Yen. He prucreds teljtively strajghdy, 

SavaífE: Früm wlut you say, I gather that m eh-c prrsrncc oí a wind the r"tctd.<x brt siv 
twnadeally delude* all ihe other bee*? 

tSuírH: Thac the fínder hec then gives no, Frn ñor gtnng to r'tl] intn that. That thc 
fínder bce excite* thc secomjLan hm in such .1 manner that therc is a (eser acoirarv ui 
their arcivity than is the case under more neutra] condidora. 

Bigelow: i m sony but isift it ifJatively accurate? Be canse he ¿muñes ihev are Repli¬ 
ca*, and he i* using a yaidstick whose valué changes widi cnergy outpuE, but wbefl 
apptied to tlie same flight-energv process, m thc next bee, ir gives che same rrauhí 

Bercm: Bui t after alí, thc fínder hec now ha* a tai! wind to the secondirv bee. se \nu 
bcgin to ha ve compulsoty action. 

Rí jsenüLU irn-i: I want, for my Information, to knmv whether yoit rhtnfc kxgíw 
belongs to 3 Jower caí ego ry than imforms.» 

Bütoi; Oh, yen, 

Rílh.hj l he bee must be able tu ttuke aUowuncc for head wind tai! wiisi to 
l.iine an oíd method of fíítding 4 hcdiivc in the woods is to use 1 trap vñth twoecnj- 
pirtnjenu in one of vvhich is a bowJ oí Migar. After getting a hec in the crap á the humer 
'* the dirección frorn which the bce carne, and then ideases ¡LWhen it 
it h again trapped and the ptoccss repeated In rliis wjy the bce leads the hunter to tk 
3Vl ' L rmist tíiakc Mime judgvneni as to distancc on eaeh n-ip. 

BtcEiow: Thk method vvould result in finding thc bechive if the bcc ¡use krin* 
wh|dl of * c 180 ° sector* of a tilde .* córner 

:,i: Tin other factuj] question w^What are thc needs oftlie bees? The probkiu 
“ w , 1 MTmnt j™ begin to do under cotjtmDed difFerences m any ifláttra- 

1 11 ’ ^ ° r N1 ^ 00 ^"dcprivatjon *tate is a question yet tu be invrstigated. U his íid 

l U l , ^ investí gatetí We find some snui] amotint of cvtdence. Wr kne»' ths’.. 

^ c 1¿1É c k givitig ot néctar by one bce to anuther ñinctions ro excite it. and to 
pmd it mío aetivity, 

N ; L Í 'M'í 'hap\ the timtr to w a tew words abaut the behavior oí ht'cs íj- 
th > * thC fX P ef ™» reponed bv van Trisch, it seenn jenurbbk thit 

spo [ Tr d rh n T" ,Cni Jur,,,g lhr «««poo-rt o£tfe ^injz^ce^- 

£n« \ t f fllEhl toward thc SUI1 ' 3JllJ ^ tí** bS *KU*d by tfc 

¿ VCrt K hone>CQtllb ¡ « the hivi n,,,qni« tb« «f thp díicf 

!SS^£l5rfS , ^. d ^ l ^ ^bt port^ of the ttsnL*' i, 

SQO to the left nTil ¿ tEi.ir this mean* that the feeding place is 

<.on oV„ a ',ú , r“K».M ... d» .ky.Th» ímpliA.. „d y „„íi.hk.. 

tiu- U!..,i a i,„v of ’c T"‘Í'TT d *“ í**** >™ ^ S< ' l « 

acoity of the honr vi . ? a ‘ , ‘ lTin ^ ia Univenity'. wanted to measuie the visual 

methods lud prevmmlvb ' ^‘ L ’ II,cd ¡ ,lot ™ke use tif such t‘nndjriomn¡f urtianins: 
He ItHjkttd for ,1 iTicthod ¿1 )V i ! U C<1 W,th SUch ^ u ‘ ir s,ic ' : " s by vyn Frisdi jntt otber< 
msny aüanafc itspond to a Zidd£"° ofanimals is knov.n, of 

consista of j pattwn of dart V m . OV<r1 "™ 1 m t!u ’ ir bcld. [fthe vi^if tidd 
toa dispJacL-ment of tlir whñr f' b; ,TÍ ot «quaT sizc, an aninul will ro i f H -' n!l1 

tiií pattem, that j s , ¡f ¡ t cail V ^ °" y ^ lr ,s ab,f to thsdngimh (he compaRN^| oí 

is v_if l!k‘ wholc íldd apoca,, UTlir V 'm > ,lLk alld whilc barv l! l[ í: < t,lllc,t Jo sl '^ 

of the £eld, In Hccht’s ser..^ *u ' 1 L1,llin ‘ lteii - ic JJOt respond toa movement 
menf. Üght reached chis i,. L cx ^ crmienti l bee wan confíned in a glass eompart' 
tlan>ijgh fwo ptvets of eí 3*. I L Vi' 11 ^ L P^ irt nietit ítom the bottom ááer finí 

cr,t ^'¡ih i^paqae ,Vut tmra¿intS“í pktC ,nd 3 


Jn thts setup it \v;i* possible to computa 
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vnualinglc fwm the dimensión* of The Iws and the dísunce betwwn che bar* and che 
antee of the bees eye, Hecht hoped, of cornac, that a siiddcn rnovemeiu of the black 
jmd whne uripes of the vidual field helow the glass conipaftmcnt i ti which the bee was 
□nrimg wuuld induce a sudden chance m the dirección of the crawling. Unfortu- 
íiandv, chis did ñor happtn M all. and I wcU re me rn be r that Ernst Wolf, the coliabora- 
tot uf Hecht. became iimost desperare when he rried iu vairt, mmuh utier nionth, to 
dtrita Prtporisc of the bee by moving the vidual freíd. Howrver. ,i!3 t mobles wcrc ovtr 
onc iminiing when he hit *n\ .1 dighi modi ti catión ot the expe rimen tal setop, IhU 
modihcadoji conskted in siiupKy tilnng tire bee s crcreping eompartment and the mov- 
dbde bbtk and whue *tripe$ oí the visual fidd ac a ti angle of afeout 30^ The monicnt 
[ht wbde systcni was tiltcd at an atigle oí 5íl Q , the bee in the glass eompartment, 
berause ai ics neganve geoütjpimi, tended to crawl upward ni a str.ugbc line.and devi- 
yti™ írom [R linear progresión werc casily observable eaeh time the visual ticld 
íxhw the glass eompartment was moved. In oiher words, Wolf tinaJiy found ai a ele ■ 
¡une ivay ofmea$urtng the visual acuity oí the bee hy taking into account both gravi- 
tinoriiaj and opticil faetón (Hfy. 

Blboh; Tlns shows the imporunce of the gravitadoral íactors, and othev direetional 
LnditMüry and ene that tu somc way i* recíproca! and equivalen! to the visual System, 
jusr wtar that relación u wíll have to he dctenjiinrd, 

Ku-VUt: | am sute it will he necessarv to study no! only c ertain aspecto oí the behav 
w of the dancing ot sender brei ira greater detai! buc ateo - and ibis i* probRblv n 
■flore tmpísrtant — to analyze the behavior ot the receivers ot oí what yon h.ot t.a itt 
the iccmdary bees. 

RfiarsBLL'FTH: Wtut kínd oflabyrinth, or the equivalente do bees haver 

May I aíuwer that? The bee has a material which « apparently pLezo- 
flectric, md which ii cappcd with a smallinh weight. Wtsrk orí similar pie^dectri 
partkutariy in fish.is now under way in GratiingL-n|!], in de Vriess a ’-oratory 
With eketriC signáis? I mean, i* it convertid imo electrie sspsabr 
McCltiíxH' It is pnabaUy not very djsdmíhr ítoítl ail <>í our da v n < - ¡ P 
U P mcchajiieal rnotion or aeeelcritions. 

Dr, McCullock since you have jusi been to Cbroniiig¿ 0 
'■dierher yau can repon qn any made hy de Vnes, <me or i ^ ^ UnMiou 

í^ni^n.ln IS44 H.mlmuer díseowreJ thai the hunwn eye e.m deieu: ^ l 
ot-fMiUi,, ut ]„H-,rlv poLm/ni lighi. In October. 19».de Vr.cs cukH 
^ es^Ed m f ¿enment^i worfc on the propertL^ ot the huni.m e> ^ ] 
to ihc so-call&J -Haídinger brustica.* I wonder whether be naa ■“’> 

dirimerpretatitui ofthese polírizatton brualica ^ 

WcCtamcHL No, ¡(rtd I don't chink they vvere ür caou& Üong witJi it "t« 
w wv anyítóng-Ttiit W3Í jmt j few months ago. 

Ü«* 1 would H* to deal analvlicilly with mi« * h f «ith the 

thít ^ been twcaled by von Frisch, Lti the íirsi pbce, I should Likt ■ ■ ^ ^ 

P^nnofhflw thu jnxct m.untains a kind oforientauon with t.hL yo - 

^tíristics of ¡i|fht Evithcr than to the specifn ht?hc mcensity dittaioi s t ^ e 

^ ?Cj . . von Frisch answcred {4} by analymis feiná ^EWiaíf^f 

l| BCL , ( H .aajd hy potBtlng out that tho compountl eyc represents ni n e-. a mt jdd 

°! J P°bñíed 5>tccni: so that if you were lo take polaroJt v. ,H L varions cve 

"■^ch^Wdan .1 «mplified repr^-tit che direetmm w which ^ wh¡dl a 
l - n N ^r the bLre ate pojutini*, yoií could chen 1111 ’ hJ " nr0í iuí C different 

^ ,: ' TI OrientatLón cmvard thr dirección ot tíie m ^ in | ov ^ _ rf voa pkí sueh 

a» »■ * e rf lhr pou™«n etam-tt-tóes or.!« W«- 11 >™ 


[k5J| 
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a model, ,is von Frisch duf, mude out of jbnui «x uní es of pobmui glas M dx¿ 
roían.' tftcsc \n tJit- dirección oí Itght, mucli as ,m artifidaJ eye ittíy he rutara!, riten ywi 
íind that whur. i\ pnojccted by such a íyscem is j pattem of brightiiewrs chiíaítmiíkiii 
lIk- direction iri relación to che polarización phenomcnoti; *o tlt.it ifihe ba: now tumi 
ín i difFerenr di reo non to the silrt* a ver y drffcrem btighcnes partern ií estabiishd ini& 
visual fu Id. íts mairUjcnatter oí visual orienmian, fhen, i* btttd in ¡arp.' ¡un, or m.r. 
be hased in large part, upon the existente oí such brightnas patteras, jíkJ cfaiteu^ntul 

intimes* püttcriis, dependí ng upon the orientación nmarri the potanred íeantres oí 
hghf. 

I lu hig and kcy quemón h: Hov. m rhc worid dora the bee ffamlatr chis Muí é 
l ' ,Tl n^? ni u l v " n ^ ]L " .polarisrarion fea tures oflifghb mto the ^raviutionil Exrhl 

its.ehr When ir ]S m the hive. the hive itsdf is quite darle: there J!£ no htfit enrenng rk 
mk \on van observe only ií you create artificial coíufitions in which ynu bofe ji 
■ lL j mm & 1 R '^ í-hider ihese condition*, ¡r \s (bund chai diese aninyJs cttijv.- 

‘ Ut * t . 1 m ^írttaíned toward the Sun Anta a set of | dirrctrofis rrhud to tk 

ítuivKjrHUM fie H 


V’ in +r^' ^ h - !V n ° “Pacific .itiHwer to chis quesrion, ñor do I feel dut von Fríárh docs 
! f / ri H1 . orpc ‘ bloweveu thar we llave mi ípccifk ailsiver to the quoju>n ñ run, 
T:'l ™ ,s f ? r ^umiugdiat suri» .1 trarabtion could on!v be .ihle 10 oaur 

I ■ L 1 l- ÍS L> Hgher-lcvei intrilective procesa wherriu rhe Eu-e undenfjntk thv 

, r . \ ^ ° as / directionaj ícature to pokrizwtjon as anotbrr diret noruJ tea- ■ 

kinris J )n V lMk t , 1 ‘ U SL3t 11 J Ft^niofi can he taken onJv ií we igpovc aíl che tsthtrr 

33 d 1 11 g abour tile e&sential simpHcity oí"the behavioraJ procer iu mseets 

ií] terse! 1 se i r v 1 1 J p3u [ ll,CLIVc ljíSc 01 iní í ui »T here wocüd be the e^minaeiofli rfwhatdie 
t>rientiíi E> n ™ 111 “. ol * anism SL3lÍ| M bee.üj what degree éw 

eovinrioi ii nKLS> ? tU 1 ls hy chemical rneam i>r by IL^hr smutis \$ k 

«ícndyof»hi. v sp^ific ItüS of» C th<? °íf n,s,n now «'W m 

j . 1L i P^ hc i kl5ld rtxcptur serení which i. bejng snmi.bt^F 
.1 visual stimi.b! ^ 11 f . ,'' ou ^ í i ^gin to mJc the quesnon: Hw rquivalcni Nt thrber is 
linffa? Whnt • i ”* " Ft ' ' LllCm 'caí Sitimuktion witli t gravítitiaiul pul) oíVjhous 
^ wZ:t Ch Sl,Ch ™ y inptjK h, w r-Lth.Kv.k 

**Y physiology c, t thí bec'ul L T |Uln ' " dCtai!cd , ^ "*”**'' ot [k ' *!" 

form TKerr jr,- Clfrtajri itn ' K J 1 h« not vet bcen engaged m m fbi* 

p]ere. nvestigation, huí our mformition eercjinly b rntori]- 


y hc y asrtn ! «y tftat ! would m , 


jve íovv.Lrd mch an examination of the p®oh^ ra 


what tile light ditection i' TJ ' r ', t ’ í ‘ 1 " [I upon the hntiou that the btr n,™ Jsm ft s'' 

other ituecis vvfut is Koirt - Ul ' ' wh: ‘ r S rj ^tatíon i<¡ likc and rhcji tt-lls the 

im^sticated - uid ¡ rM+ - rs 1 ,JC w * 3tL]1 i,33 > r complex insect phenomenun hns becn 
.innv am. which i S ^ zn ' ™ TT 1 * 1 ™^ to Schudit.'* ^carril on the r*d oi A* 
cxpariding tcL-ding f mi]f .^'-rP attcrjl involving tht- dt-vdnpmtnt ot an 


T" IB n *“ÜLnt r n Sil r ■inat rl I I . r 

called + all oí’whieh llave ni ^ ^^'lopmeut of jtTCilbry fl.inkiny movemenr, 

when diese are anah^LHl *u, rLirit -.V L|H ^ LIÍ functíon in the survival oí'the army'in- 


s °fy organizan [in tliat e;ms ^ >ír3h ^ |ÍT ^ büsed upon t!ie characterbtics ni 

oeIht conditiom of etivimriTn ! 'r? t<1 ?° ltlost -stupid* kmds oí" dliiagJ under 
bel] jaj- and turn it upsrde di^u -v \ ¡ US ' ÍOr e%artl F* e ’ ’h i» the kborjtory, you wkc J 
Jnd then lift L jp the bdl i.n u i l cC a p7ÜU í > ot sl|Jrii y ants begin to wsik aiotind íl 
^‘Jmh ccmtinucs utidJ eirher ^P L " m t(iat you have a rircubr nsílí eitibJidied 
hriMkup. Therefbre, m the -irTMíLí in ^ LLs «r iindJ dessie.tiKin factors foro? J 

,!5Sf chtl ™ c al Acures of^tiinukcion is suéh rh .* n f nwmenit of fhe in a sensé. w 

^ lili ihií s.inte eml,ivc| fhent uildcr ^ven eco- 
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huacal condiiioEis produces the cotnpLex kind ofbehavior that wc find in a swarm-raid 
jbrautkm and sil bivuuae tbnmrioEi and otber chmgs., and., under difiercnt ecológica! 
cuftiünoiu, produces just rtmtftnc kind of sclf-des-truccíve bchaviorWc find chis hap- 
pcjun^i ttoí only in che laboratory but also asi our üwtl kiuhenv 
[ h.id ibis hjppeíi with a group oí anís tbaí vos closdy nítated to the Eeitons. I was 
Imng u that rime in a town ni Florida. Ib che discornfort of my wife, .1 cincuLar mili 
was oübhsbed on thc ccíling of oiir kiechen. She wanted to brciik it ujx but I spent a 
whoíe ¿ky trytug ro observe chis mili, so wc hád a nnher ditticuk cundition íor a lítele 
«■hile. But thc feaiures thíit produce ibis milling are the same Featuics chai produce the 
>!aTotyped kind of performance th.it rvally Lluractcr izes the iiisect as an organiun. 

WLth chis, I sbould like to movt awny írom che inserís fot a J 1 cele bit and brgin lo 
ikal wxh sojise of thc problema ji che vertcbnce leveL Of Cüurse r wc could stay wiih 
iTthropóLi! j]] da) - il wc wanted to, and begin to dUetiss seteh thñigs as the so-callcd 
*di>pliy phenotiKJij- i 11 vpiders and thioí that son, bus 3 prefer to makc thas. prr- 
wmrnm synoptic ratlu-r than inclusive. 

At che vertébrate levd we ha ve .1 nuttlbef of mtcrtMfing phcnomena in che lowrr 
vtnebrates, that, lindera general heading. rould be dassihed as coiruniinitaiion. Oí 
rooae, iimotf any ot'ibe nuting bdiaviort of thc vertebrares represe¡u a 'vay m v\ Iik li 
tbc L-bfartcristie actsvity of Animal A. aflfcct* ihe ch«inicteristic acrivity ot Animal Lk 
hit líL ua try not so much to find e himples of in*canees in which clic .irtivity of Am- 
=nal A influenres the acEivity of Animal B, but, rather, to find tbe kinds oí examp o 
whicb permit lk to tmdcrstand what tbe basis for thc activaron of II by A happens to 
w - [ thould likc to dea] wíth a couple oí phenomena in tish + fyr extiuipli- 

h¿ve the plicnonienou ot schooling in fish. antj thc phenofltenon oi inilliu^ 1M 
tkh.Vanous fish will begán to esiabtish schools* and still other fish will bfgin m cst*b- 
Wt milla,Jtkf che l^erring or the nuckercL In tbe sdipttoí beluvior oí íis i, la uivls 
%«»*» oí Btcdcr and Ni^irlb (11} (12} (13J (14) priimnly hive Mnbe.m-d mal tlns 
ficbivioris Hated to thc visual systein of tbe fish, -ls mu Ik that it [S Ti -' í|Ua Uí [ |L 1EKi 
^fvisual Mg ) c whieh thc hsh lias and co its dírcclly determined lesponses 10 
EünÜMit visual ^tiniuli. There is a ecrtaui nptimal posidon oí viMi.d nxjtion ” IJ 1 |L „ 

Fish A and J-isli H and Fisli i sueh flm .1 t'hange in the dtstatiee Ls- ^ o -■ 
tbren produces a distomon of iuriage, and the tish chen tend to mainuin tc jmt 
cimis, U'ldch are postiions ot'reiative oprimaJ hxatioN- 

M’hcKil going and turn ^tu cht 
you see the fish seattered 

betf. __. _„.j u.i«m riv Mee clierii respondíng ro the visual 

esublish a spanal reía- 


|J hiVc these íish in an ^quarium and have a 
■ the schóol breaks up, lf you turn the ligfit on again, 
iherc, and everyw-here, and chen yon begin co nce tlaent 
stirntilatLon of ihe movements of other tish^ íuid they hcgin - - « 1 

'i neat,oidcriv‘ fciod, a rcpetJtivc kind. m -i sen se, wlmli T ' r ' ' (1 L _ W ] 1 ¡ J .| 1 

rherí for«, thc scbooüne in fish in ittelf i' a rclariwly ^i P k phenoment _ 

^ behivior i>, afimwt complctdv dirtdly detefirtinft ni ■' '* iiitcnsity 

K'Vfli stimuluj is p fCS ented mi thc fish will tend to resjiond. i» « h:lS * \ . [ht ; 
'-bortcriiticj - mnv tbrin these schools on the hasis of their sl'iisop. ' ’ schüo |_ 

‘ m «pun their Idqn^for othei fish or anything ot hie sort l ' L ' ■'^^t'ohietts, in the 

^lí urmjtitin or positiaiial lelations, thetefote.by putting L 1 ^ . KlW[ ] to 

^ u, |, r ™ n ’ ind by nioving filóse along so th.it equiwalent stimti .itun 

^ 1 L h regird 10 thc pWiHirm-iioii ot niilling. the eSHhhshmj; ot i-itLi■ ^ D |"dr- 

1 develad, hypothesis whieh I thmk ,s snll the b«c ,í)r ptoblem 

mil] [tintutiiin in tkh. He rcfcrs ir to the prohlem .'t ' lA j 1 '" ."¡ i S[l m the 

rf ta»*,*nd to the pruhleni of fin- panorittdc visual held ot ^ « sh. ^ 

'eltoofitig tish yijL hiive onc eye that looks tti the n^ht and anotln 


11 M] 


eye 


tliat liHiks Co 
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thc lett. and thc twatn do not encompass thc ume portiom or w nuich «fthc« 
portiijiiv ot tile visual tielj. Ihis íislj fmdii Jtin^ on ImatdJ u nrtpntidmg tú ¡ vtsuí 
objert ncre, 4 na this fish to a visual abjca herí, i«d the mili i* cstabiuhrd in rhc sati 
a tn TZ?Y at * J cwntlnlICUs nrlatjonship m ¿pace jiiJ in íixaáoji. agún, betunen FK 1 
A and Fish B-sn that the phenomenoii ofschoolmg and che phenomenon üf mifc 
Hixiaply tcpresem two diffcrem forms ivhich can ocluí as a r«ult of che «me chinda 
istie rea tures ot the stnsorv organiacation, 

íin s. When you talk ibout the position of máximum tixarion, I .un not quite clui 

ipom mar, as to exardy what pattern of stimuli on ic> visual field - 

liJKc:n: I didnV *ay -máximum fiitaimn.- I spots of óptima! fixarion and eUriw. 

11 rs. Wcll, what docs ¡i do to rry to maintain itself m its visual hefd; 
ükk». Appatrnüv ic nuintaim, or fiincttonj to numuin, a sharpness of visión. 
Pitts; Of a single &h. or of severa!? 

Butt.nr Of sinjde ones, usLully. 

o * ,V ií ,! NrS *° '^ C lJ ’ e lleXE ÍIS ^ in J í* ven position ni its visual íicJd and su foois: 

'XI?' ,ntenf * tin S «epemnent suggcstt ttwrJf' Ir vvoukf beadStdt 1 
tlir |pf t „ Tu W ,at WOu ^ bli PI H ’ n if the- fish swrr blind in the nght <ve añil 
¡Wd -vn ? T h W :?' 1 uwd? WdL ««»*** t» liypothcús whatso. 

milis uoiriir ni d" ^ ,IK , TO “ ^ ln ‘ rtl ’ II i s in on* dircctíon ftom thc Icit-esed fish and 
slicüic m ? irl • i HF ' rtfI " r ' ml ^ ,ÍI5 righr-eyed fish, and ifyo u wcjr simpJy to u* 
K difnn ...... L . r ,' VT ’ U]L ^ c ^ l(rm 'Snd rhen revene the hfirnlnig, if Partí hyfMithoK 

vvoulcí be .i il- ir - ^ M . '" U vvt,ul ^ ex P ect tü find a revcrvaJ in the mili líitmatiza. Ii 
natural Iv íi 1 ''P L | rl[ 1 l v rlr and easy to do. It jllsi liasn'c been done. ít sug^sti iisdl 
t . |>a ‘ 1,11 ' 1C f ' lcn * Mt wtia and frwtn the pm}k.‘r explanatio» ofthe phenwii' 


spéak of the's.v-lv r' i ' 1 í ’ sil IS one ‘^ at: L ’Ustoniafily is retened to vvhcn «r 

SÍl?, ->’-h behavior of Fish A afTects the behav.or ofF.sh HLTb.. 
cggs. aml so on. \ v 'i ■■ ''s.’sr^b-hsJi- nesis or regions wben- tliey Jejx.'s.r 

pointed out, thc male VkA ^ ^ r " lbl ' r '^ L ' T hx ' P™oted out.and as othcrtlu'f 

femalc to respond and to ^Vust h - " rl ™ E ; 1Cl< '" rtnv;,ní 3 ÍP 1 '™ place, now causes the 
firmales and males haw h ■ ' 'T í 1 ^ lnto tbc W 1 ™ 1 región.Thú oceuis cveii whtfl 

organisius Jnve nevt-r f 1 ''' c ! 1[,rt ^ ie Parate!y rtared. and it alio occurs when such 
astueh. ^ " d ln> ' í h * n ™ «> spei irrcalfy to n-spond to a «reug pbtr 


¡id unir ir >t ,k., _i:. ' 1 t ^ l)|u Wlfb artefaets, totr. If you lake a vinal! piece nfwiuiJ 


and point ,, i„ the diré ctLT 7 u ** ---- t .- - 

*»Hl Shr again | Vl!111í ^ l /’r t T tm * rU c - tbc " nn "^ orienta the fcmriz ^ 
^ould t¿ to pomt om tí^n " hí%l V n IC "** «" l-f - resnng phc, I 
•m Jijuariiim, and tile tkh u' i Ll raítt ' tJl< s tiek ati j point ic at a «de waH u 1 

againsí the waU of the 

established thittugh lIús ür Lan P°*nt ii up, and the ortenfjtioa tíu( v 

pendently ofwhat the ttnv¡f ' íumi Uh is pcrNÚted in within íimíis \yy iiw hsh, 

0 f COUriLJ , utTd ^pcciüc pnvjrottmcjjt f 

it does lend P os| five sun. r iv 3 Í valué. It h^s survivai 

whero . cfuin .spawnine wiíl taLni 1 lÉ -’ tauord ;i given kind of nestíng pücf 

íncuL-i that the ntalt; f^h b nc ' c * ^ ,lLL ' J fhink > c ^ clear from (hese fittJe eíipcn- 
K^ther ( it i* doing []| 1S 4J1 j t i keouse n wjnts thc femóle to lüok üirtf. 

Ln ^ cx ^mpíe of tí i c wj v |„ 1A .i. 1 .l' ' c s ac üt-Vthat ive have here fe j very uiten^t- 
'noted hy the appeara nCc . of ccnñn""u ^ ^ : °V™ of ™: l bdon f survivjJ has been pn> 
r HL t3lce i 3 itctition.il bcLivior ni' * i 1 ' ir ' l€l ^ n - tlL ' behaviors uther cban exjniplf oí 

' >f 1J0WW ’*«<*««* wáth regard its 17wrc . 
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1 shíHiltJ ncw Hkc tüjump iwjy t'rom rtsh for a minute. Beeause of tbc tntrncss of the 
kiurj wiU ttot tleaJ with bird displav song and thiisp df that sort, and I will s-kip tbc 
rqKiles and thc amphibia fbr ihe momem, aldiough I should li kc to deal in dctail with 
Aitmtrong's analysi^ for examplc. ufbí*d divplay (with which I Magree heariily) t and 
widi Ttnbetgeivs analysis ot'bird di.spJ.iy (with which í disagrce | even more vigor- [isa] 
oosíy it tbat wcrr ptíssible). I donY think I will take che time to do that Itere, beeau$£ 
it \kxM be exprcssing, more a peí pccve oí" my own cha» dealing with tbe problem oí 
wmuniadoR m the vertébrate senes, 

ífwe skip aU thc way honn the lower vertébralos to the mammal, and partí culariy to 
tlie primate mínima), \ve begm lo fmd certaill very real ch auges m the basis for imer- 
l^duviac ira Atútnak In thc fim place, mammals in their relación one 10 che other gen- 
crjJly tuse a izharactcnstic which is not presen! in tu ¡ni y ot thc lower vertebrales, 
dthougti Jí begins clü appear in birds a littlc bit: thai is, that (he behavior ot che scndtr 
iranultff che iiaremitter ¿nitral is anued or dirccted- Second, it is aimed ac Animal B 
tender cercaín rather spceitic cundid c ni v Thnrd. ihc acnvity ot Animal A iti regard to 
Animal 13 h sonsediitig which does not simply exist m the structure oí thc nrgaiusm; 
tha¡ is.it Ls mi somcthiitg ihat iv stmply built imo the organism **r wired irico it or 
whitmer tFF?n yon want to use,, but it is something which thc organisin has to acquire 
¡=i tJie l’ulltsc of ics retadora with other utgatmms or with its envimmnent. ffl üther 
we bepn to move fom whal I wnuld cali a phybgenctic kmd oí deternítnation 
út an rvoludoiury kind ot determinaron, iti the histórica! sense tit>w + oí mcch.inisms 
rfinimtlatioiuhip. in whaí I would cali an irntogenétic deveJopmenc of 4 conuimni- 
rdahoriíhíp; that is to say, %vhm we begm to deal with thc higher sniuiima - am 
piitieulaiiv witJi the primate, we begin lo deal with Icatned paticrns ot .iemsícv i i u 
bue bcen jequired by thc givcn anima Is in the course ot their existen ce.^c Lh^iei to 
tcjvyjrd ,l couditiori which is more homologo ti s with che kind ot di i ng wi niL.in 
l^ctjmmimicátion between individuáis, siieh as oursclvcs- ^ 

^■'hat mean, e^cntially; is chis: the animal s bcliavior tends to ha onu e mi * 
sccomj, in thk ^ctisity, eertain contení ss tonsinicced; thírd H tfus conténc P Ti j ut L ■■ 
dictes foj- thc or^aiiLsiii sendulgn ecrc.un kinds of activity in ottier organisnis, Mat is o 
i-nply. the argatiisjTi that is now sending has an rxpcclation- It aiich i\u^ a ¡-l inoic 
^n the pan ot" the other orgamsm, Further, certa i o ot ib esc .utrv «m % ttíh?1lL 
' ^itionalized, and ilu'v begsn eeí take ou meaniílg in the specíhe Ek iistoiKs _ 

■■pecític organismo that are being dealt with- í'htts, for example, d sse exainuie ^ ^ ^ 
pl'ists of the hehavior of primates, I think the studies tJs-it were ptMormn ■> _¡ 

t^daud hf Nissan on co-opcmdve probJem solving in the chimpancé are t 
^crestitigin chis conneetion (16) (17). , . _.j í^ u11 

fjnt,the cwo chimpanrees learned to pulí r-ither Hght .im s^inpmg 

r ^™i'The nestc task chal thcy wrre given* ¡ifter a varied traimng iSt ' |r3tfS ' t ^. )t 

■«b ofsccpt here - was une in which thcy were placed cogether am . jm _ | lsq 

^ tlCK3 for a single dlimpanzee to pulí. Undei those .. ^ ¿|1 d 

^ NJtd fhc box aod d,d n V K C ir m.Thr «'«J »™° wl P Tllk ‘ d ?' , dl , ni . 

« m.The tll , ¡animal , n ,r,,d ,nl pu.led 

\ « cí'Ufif ot inCeibchiividT'i, thr mini.il Icarnt-J t*> dt-vtkij: ■ ^ . r(í i at ¡ 0 ,i t« 

-th chr becond animal, and the secónd animal dcveloptd a soic ■' ■ Ajunvi] A 

1 e * J p titila], i„ tlie coursc nf which. wrhen mh-1i a tiriimist-iniL . [£) [ht , 

,M | l l ^'ave £o Animal lj. or go and Rrab Animal f* l" 1 11111 11 ' , ' ( | ltí of 

In sonií castí>. he i.iok hi% bullid, pMt it 011 ti,c ™P C *_ „ ^ntdn’t BuU. 


, 1U1 ' , ''; v>uld Hl- Urnicr tonditioiii inwiuum --, / , t . „ .1.1 heein to puu, 

’ l,1, ' il, Ed reach badt and wallop B, under which condición'. _ [^ccan to takc 


iühA «rfd be .pu»n,_ «J» Pi 
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iH\ ñor üiijy sign cham'icristics, thai is H dirécciürül-pmditdr^ actw*ev fetíurrs such 
wc have in rhe ¡ower vertebré huc they also be^n to tike un vignihcmt ( hai^rten 

['.v I hrv lv:-..|l M h.lVL !i- m (mili OÍ I h l‘ IIHCí nilTlOll khUVi: tflC RW H 

nyk 

Wc find rhat in field observador! ofihc priiwaiei, to<j t In j sturfy borh oftbc hmfa 
inonfcey* and oí the red spidrr niüttkeys of Panatna, Caipenter ( 18 ) has shqwnbmt 
thc C " ur f °í Chc Jlk> lí} mjl 'V bí chese pnmjtei, voy tuve (he dcvcJüfHnctN -íhccmto 
gmtTEí. dcvekjpniem now. the Icarncd devdupment - m the sperifk late historv nfdi 
0í ^ ullMl1 or a^hdomhip between experirnees and grstnr« T brtimn íarurc 
o tnvírDnmrnt, let 119 *iy. jíkI acrivity, u hidi begin Rp tdke un cotNtíniméxi 
s^mtiL^iee. By ^miventionalized signíficanee* f mean rliat these gpstu^™ 
num n .íekmis .í. L triri tu lie the praperry* not oí any specLfir iyidividiuJ oramambu 

^ r l4 |L |l3[ pruperfy and the joint «Icarned* te j ture* oí lite in morr thim ¿m 
organism. 

I ^" 5 1 kri * %<>rC oí ^■tLiation, \ve can liso scc chi> kind ofbehavíoriii (Ju 

l , r ' C ’ 1 ' K l- ^ phínitts in eaptivity. who etfibtah 1 pky gioup, Vk' huí 

t - L ^, ]l | , k ; l l/t . IL 11 11 • f[JÍ3 ^ c vv hi>, when feeding time carne arou/id, would ah’**-: 

' r K l ,Jr ^ ümcr " 01 ^ ie Pfidipsure 4hd vvould not come un fiir his miEk.Tiiis wem 
jj,- t !n 1U1 ^ J | UI ^ go ”^ s °™í hiierreLiíion lud bren cstablishcd anong íbf 
condh ^ | im T han ^ !’•'« «vial rdjtíoiiifiip. Umfcrdn* 

devclOued -i w V t< , 'chimpanzeií who tended to stay m the comer bal 
occiirtrd ú-h ( ""V 'i" - ^ ' ,tlon Wlt * 1 ‘ ino, * ,er WgWy active chinipaiizcx.Whai thñluií 
Ehc í^Trnelr dí nfi T* ^ chíí P™. chimpínzfr wolIJ 
.i, . i ’ 1 Jlv ^ lf l'^nd, and dr,)g him ur cirry him. pncricjii'.- 

of feedint'so ¡h 11 K ' ftí ? pliCc - and P 1,sh h »m up aganist the wirr mesi) it the nntf 
SníSf^l:«fu- I w,,y m w ^ b ,, animal’sKtivity^LUJ- 
anotlier nnr t JI,< índependendy id anothn- otgaaisni. jíívck the bdwíiw o* 
í -en l Z nl-H f r ,dltym íí fllt ‘ ^ —nnrent, tn, the mrendar,,- 

T r 0 ' wh ™ ,h ^ 1S ■- imeracion no, between thc 

b«%ve™ che ttce^r^rTtÍé rC[rt ' ívln ^ the and thc[1 ‘ 

nefer tu as conmmnL ^iti*^^'^ ,nate sen ^ L the kind of communicatioo rlur wí ustulh 1 
ración of 5 uch onr^víkl' 'V U j í 1 "^ 1 ll?weI the extensión .md the eJr¡«- 

behaviur of thr uhvkvr < . tJ . ' ' coniponents rarin-r than the ejcteflíton oi 

the ínverrehratt' seri.., k,,,L< of COmpwients that \\'c hmi cithf r in 

tme communkMtion \n\nv °^ CT VLTIcEjr3tc ****** of orgsnjuris, and th-ii jciihIJv 
mimicactons cnszint^r f >r ¡L aL 1M -'/ lIt “ not nccessarily Lti th*r «ersse or'fhe enm 

animaí behavtor - W ould h CllhC tJlL P^ysicist; but in ih t - soisc of a studoir ot 

munie^tion that ii^s ,n rí . r rL ^ I1 _ Stl1tc ^ this kind of Fcvel of inteiífcpeiulroi t ntll_ 
involws the pnjcpjj ot - ^ <m ' r 'j 11 lnVtl ^ Vl; thr process of .intieipjíiori, nnd th> [ 
This 

cher mamnialian JeveJ fruuir- cv ? ul3nn ^ Oomrmitiuition prcufiS J [ 

s-rudy of the le^rning pitices^ M fV 3L cíam3nat3 ° n of comniuniratoi íedf but ^ 

pnt^rfeladcmship, u mcins the ° ^ Crt t ^ tua ^ RWKcss. and of thc proL'oss of sod¡jl 
l-wh 3 ch Ituist he ittvesii^Lied E ^ 1)aVir not t>nc Prxsblem but j srries of pwh- 

concrcte experience, ceitain ^ Jt " or K anísm [ o genefaJize, to abítraít fn- 111 ! 

So we thcn, thc prabJem >r?i K ^* cí] rdev.uit to these experien"*- 

csniS; h to s¿y the stuílv ni' 1 V ^ 3C tfY °J L| tion of intellipjencc iíi or^tn- 

' ' OÍ du ^«Pínent of modifkbifity- Furdicr. ^ ^ 
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Üc íú know whji i* ilre percepción ofthe world by the*e difítrem organismo, How do 

3 h ey rtz si? 

I m cng^ed, whifce wurfcing as a Bchavior Research Fe llow for the New York 
¿üokijíiL’jl Society m a feries of studirc ímolvitig an agglotneratíon of primates ar the 
Bnwix Zoo One íhing in which J was very miich intai'sted was this; h the perceptual 
wodd oíthc gibbon. fot e&ampk\ like the perceptual world of the diimpanzcc? Is the 
perecptual world ofthe young orangután like che perceptu-d world oí young chimpan- 
do« it see?What does it respond to? What th the organizatkm of the world? 
i'in wc milü|pK frooi erar own pcfceptiom to the world oí diese animáis? ¡ thüught 
vic íould no£ r so I started to test tficm orí pattetned string problema oí variom kinds, 
jqd [ goi the eiuim astmindutg íiifFe rentes, Uiilbrtumltely the zoo is rint a good place 
W do fysiematíe nrsradi, huí in a prelutinury way I oh ¡ tajncd for mysclf, ai any rate, [i*¡] 
rk very dccp-lying prejudice th.it the inicial world for these nr^anistns, the peficeptian 
md the úiteriebtian uf fbrtm 4mi space, of dinsetions and space, are not the simr.Wc: 

W a whdc series of problcixti thal vvt- musí investígate ií we ate going eo look at 
tomniuíiifition.We wjnt to find out whxt it U thal an animal is pcmeiving.Wecand.ot 
isMmtr tiutbecause Hayw's chitnpanzee down a! Otange Park cin say "Papa* that that 
now iíícjijí *P¿pa# or anything of the son. Personally* I think che whole dirvelion ot 
tkt srucfy ¿malves a ni ture to understand rhimpanzetts hut tfi.it is neither hete ñor 
thenr.lf wc study the devcloprnent of qonimu ni catión in chimpanzees, it wouM be tar 
mion] pratiuhlt tu study the dcvclopmcni of gestnre symbolization, for examph n and a 
frw ntber chin gs. 

Pnis: Cernid you dorárteme, even in a vague way the diñen/m-es- bsftween iht^L 
pcnceptual worids? 


I wdl be vtry vague, beca Uve ¡ny data are entíedy preÜminary- I fm U 
tnncbcíed &uin ÍHt oVíock in th<- moming un til seven-thirty m the criornmt;, 
úimügh úk summer. The probletn that vísitors come into the /oo and ugin to 
iíicertLm: with yx>ur legitímate aetivittes. or ymi with theirs, after 1 ecftain -ovt o l te 



hanthtopoid organisni» there 


hsr e^atispk 1 , in patterned striniz tmuhlem^ in the stib 
¿pptím tu he a greater tendetiey t< 

My tnodon tu the fbod than to 
■bid and the animal.You see. you 


aiiuiwu, 1UU SLL. 

U l attached to me of the 

Cd-Jííir-'íEriiiOT 


sce. yon 




!Uc ^ 2 ^udy„n r such srudi.es F would have to be done* and l tbn 
¿f Aey wenr canried thmu K h. Ai the moment I d 
‘ , ' ríJ th ^ T - i re being cirried 035. 

^ n S: ^ £5Í ^ abüut the differences bctwecn the chimpanzee 
Ae yóung gorilk? 

^ ¡iíLl ^ I dun'c have enotigh data. 1 just l^ive suspkions. | 

' 11 ls - What son of suspídons í 


P HJ 
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Hirí H: Whai is imporum ¿5 whether it ¡s visual stimuUtioii as corarastd mth ot&r- 
torv r stiinciLidon, whíthcf it es u*re as j basi* (or social relaoonship or nayc^orfun- 
tact. I >0 yon see whai 1 meajir What i\ dic bask struecuit. the íiaiure cf tha «pojan, 
oljl oí vvhkJj chesc coinplcx an coge i icti c jJJ y devclopcd paUctm aíc dcvclc^d? Tbiwc 
art problenis tbat we scill ha ve m i[ivcsti|ptc, 

Rufitt: Huvc you my data rm facial expresión? 

^ i r ' CH - ^ lcrc vtime data on facial expresión bul. igatn, rtot Systemitized. 

Kubi£. 1 bat setms so primita ve ih rhe human iiifiiti, 

Bijí< h. Yes. Well, it appearcd m be a fundaiiieiHal probieiij for Darwin (IV), bul itlmv 
nol íu l zí pkked up and carnal thmugh* in bis whok irtitiil study or rather, discussion 
? r U rt ’ LlL ” n oí e xprcssitm to emocional Mates and tccUng sute* tvhjch vlzu¡ etmmJy 
L ^ in ru ^V 11 [ílír chimpánzee You have ipeeics-typc gcMurvs, for dumplr,fecies- 
t>pe «pressions and general b*x%-type orkntaooíth whicb have siamlkg siluro 
ortier organkms. 

I diluid l ikt to erad with ju«r one ftmfier pjreautionary note in dsiling with sonir 
" . MUU ' 3,1 _ S im lt is very ea*y to lind erruin grstures th.it are jflacbd w 

*" K lJ|itlo " s IJJ 1 1C Lase oí primates and rilen cu nufcr the jsaimipbon eIul rhese 
TCS 1 U n . rt r ‘ 1 d^'vtttcalK ro diese sitúadoras rariler tlian to undeftfcttd thau tpe- 
h - L ° r ! K P rini4tc * s interpreted by a secünd primate and has mtarikg to thf 

a wni ■ rt \ V SC E ° n ^ 311 lCTim °* ^ 1C su r.ruundin.g circumstanc«¡ and the siciutioiip ui 

rhk tdri k cm]rütJ3|IC111 ' n Vl ^ m * 1 E ^ e Kcsture is hetnjí made. í slimild hke re htjfhljgbí 
mis vv]di one example Sxm my ovra experience. 

onwtíC ní tJu SOÉ il,í bthavior oí primates have nistomartly retrrred 10 the ifentíJf 
die female 1 'j t >rescnUtion fhe genitalia on the parí of riihef riw mrietjr 

animal KT * ÍHÍ]3l ^nt organism ^ a ugn of submission, and íhat once tile 

iiinLmnntr i J ^^Jiüsdvt- animal, and the atnziiaJ that don che 

intobioWi -;il Th ' r U 1 0lll33 ! ar,t ailmial - ^ ^rns to me rhat that iv an extvapoEiEBOa 

ifriiey are nrim ' a! * ! * LJm l í j wn l * [ hnt témales engagirlg In u-xual behavionpamojtó 
p.iirt'd t bin lnÜlr *j“ rmon ^ l ‘ tfcL ‘ t!i [ÍI i social rdjtttin^ups of the chbmpaní«- 1 

With4 ^ -4 fe, iU le-Thcmafr^ 

t'«) sbr did wat to presen'TtTih^ T | JI ’Í l! 11 ’ ,Ic ‘ put imo thk ' ,T>íi llle tírM *>* 
Jcgs.Tfu- témale mmM ¡ i L ™ Í ^- T ^ e fll ^t‘ juí [ s at jn tlie comer andcn?is«l ñi' 

-¡o-olled ^«bjugated. rnuidím rh ^ ^.T ^ ^ maJt - P»»™rcd again. asíuming *■» 
Hcn>r and ifttiortd her Tli ■ <\ . i lL ' nU C ÍK a P ieCt? ot íood th.M was lynig («> * hf 
furtlirr,at which nnintch \ 1 M l ,L P re scntcd a rhimi rime, and the male igjjorcd her 
Slu-juct tone inte |),m U]"" 11 ' amimd and heat the íiving divlighis i>ut of the 
o»i them to separe 2^ ' ‘ C " tthed hir11 ' vve líd to tum ** ^ 

»Híll hath no fiiry. 

meaning, as a mbniiSür EeS.,^'' ^ < ' mh may hjvt ' m*™® «i ,0 « tnític 
^ce, bur ir has sifinifif ¿nr^ I LT CtL|t:ilíl circumsiances for the chimpan- 

4| iip ' ls a cft?niJr id gesture at a ditTerent poiait in the irlkon- 

cbrly the pmblem of comojrhKr r^™ ÜÍ $COni P ari ttVip* psychology and, mure paruc- 
iK-nt to recAÍl that siunt investí^ ^ ^ L * Rt "P lL3J f_ '■vorlds ofdííFercnt animáis, it i* perti- 
cttuctrntd with thresbold determiné *" s ÍJt ' Jd ° f ^ nsor > psytholew have 

nations, ior instaura* with drtcmimmg visual 
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key, piiíUtflcy, and so fortli, Aoulty. Such studics ha ve shown K for examplc, that there 
ík no difFerenees m the stnsory cquipnient oí man, apes, and monkeys. Hiere is 
noreason to bdieve that evo n the sense of smdl i* more highly develo ped in monkeys 
tktn in man. And ytt, a eartfiíl observer, in watchíng the re^i oons of different pri 
mate k lemury sárauli, wül odien gain the impresión tli.it differrnt ¡¡pedes or genera 
diffn nuFkecDy irí theif reaoiúns lo the stimuli of the externa! envíroiimeiit. Qualica- 
tively. tirar secm lo be so me striking cüffeienccs in the re.u'itotis of a rn jfmosít, i£]uir- 
fíi DMMikey, and thimpinzec, íor cxample* ü> stimuli ai the viiual environment, and 
y&quinticitvvcly, ttaese dififerences are o fren not caugbi by exiütmg metbods Whyr 
[f wc examine the methods oí wnsory pwthology. we discover thai tnost oi them 
jec cancerned wtth tneasuring the animáis jbility to cope witb the áiscriminahle 
¿speettof the externa] cftvmmment- ln effect, the intent oi ¡mch methods is to anwer 
the qurrüon of how sniaU ftr may make certa in sthnulus di de re tices and yet obtain i 
Merrntbl responde. And in trying to ¡Ultwer this qiitMinii, the dissi cal procedure oí 
krepm^all friables except une constan! is gcnerally being fbllowrd. Hovcever, the nei 
rtsuk of cmpkjying such methods seems to have been th;it no signiíicant d¡ den i ices 
btfwwfl the pefceptual wurlds of differcm primates, let us say, beiween the visual 
wortd ofi slj taime! monkey and ttiat of a chimpanzee. have been discovered, Ib deto t 
íüdt ditíernsces we oiust choosc, t be heve, an etuircly diííerent poinf ot departure. 
Insítad oftestíng the abiltry ofthe organinni to cope with tfíxrimiitMe aspeéis in other- 
ttÍK homügetiemis stimukis situatioiis. wc sbonld tonlccm oursdves wich u mutht ■ < 
^péíts in hctemgenenui wluations, thai is, wc shouJd ,inalyze the ability oí tu organ 
toidcnidy or bolate a certain factor tn stimulus sitnations exhibiting wi i x 11 
««pnopertin. lustrad of tcstiiig tlu- Jbility to discTsminate snia]! ditferenees lh 1 'h t 
íie^, aliar, Mze r shape r and bü forth, Wt should rnquin whether hirgc. EiuniLTOLis. 
compLcx sdrnulmdifít-iences do ordo not interfrre the animal v n ny co n t-n > 
Í - 1 t^bte a tti'ifen brightness or color or a particular brightness or eo - .r^rk.rtir 

«tpMed, to discover dificn^nces bcrwecn the percepui.il ^<> r 1 h l> L1 L 
■iiumaJs, the mo$t pmimsing approach, as fki .i^ I am jbic eo judge on t e ^ 

dcífit! so far, is to study, not the animái s ability to attcnd to one ispcn in d» ot 14 'j 
^ondiffeifmEijted súnujius situitioEii, but to stndy thi- ability to ^^i |L c '- 1 L lu __ 

^'-eraS asperts in mulíi didetendated stinnilus situatintis. Ii is for t ic ’^ rir P^ r 
l-des^lopcd uihc method of equivale nt ajid nonequivaleiit stuiiu * ant, 

% T tins tnethod, liad no difficulties in ti ti di ng difFercnc^ tare* 

dumkulia, marmoiets, squirrd monkrys, spidrr mo-nkey*» Lli1 ^ r ,£SUSl t - ' 

^^etioits to itimuh of thr visual enviionment (20)^ _ t 0 - fc sk 

^■ NaFí ‘ j - í have been waidiig fot the floor íbr a ]ong time. M.i> ] ljlv ^ K _ , ji |_- rst 
thncK quesdons of the speaker chal are releva nt to the things tic )-ts ^ v L 
Dt >e n Lninicdiaccly m Imc wuli \shat llr. Kliivcr was jmt ponttmg íK ' t ] H , 

^'hilc [ would ctm&ss &rcly tliat the detaíled physitdogJL,* f|L ^ ' _ ^ ^ not 
^Ui»n of visual orientaron to graviiational orientaron^yivalent to 
ElíJWn ^it lomehow docsit't boíhn nu - particukrlybc^u^ »“* 1 ' b nr . m 

ütiíadojis with which v%c are familiar, and iheieta l ^ É iifFerent trom 

^oiher íensc, worry .íIhíui J1 the time. I( wotdd. in principie. <- w hat does 

dlí ECaciinn 4..,. __ fc LU.,I.^r ir iS buÜt Líl. m SOI I»- v ^ yoii' 


[l«] 


imple, bcween 

tllCir 


-RHdotiDfpüatu reto vestibular impulses-ins^ «.kuiidenanu , 

^ ' irr - r|iLJ ¡' one of the experimental aspeets id [ his n un t -’ Vi ^ , - s ;i Uowcd 

^imüLy. that when the hnv is horizontal, and appn^priate p^t ' 11|7 “_ *■ . | cu es ints^ 

vtl íer, Eht hec thesi makes his dance, not by translating l|s P J ^ k - 
íluíojiji] on« P but now ¡n terans of a visual cue: 

B|RtH - Thatknght, 
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Cühaur; And dm m not normal. This a, thenrfore, soincthing that wcnu to neo 
pmsent j vcry ne;t] problenj, 

Hih< h: li is norma] betaus,.* the bec when t.inding »r thc entran, <■ to tfie hwe, (á 
example, vviíl ñor sufoque ni] y go inm a dance and indica* lifoction that n telad* 
. P°^ ,T izarion characterisrics oí !im¡ir. It is naw oh the horizontal. Ir b noí vertid 
Th.n riacurj.]_ en 4 st a nsc tberHürc. Al] thif van Frisch Ius. iÍijííc by pifttin^iron Éi 

inri zotiI i*¡ to give hifliídí an opportii iii ry under L’onrroUcd coruliuüm n> oWm 
die wa F in vvhkl1 thzn ges m poli riza ti qh rhay aflecc tfw orienuriom 
CiHtajjd. Well, \ agnee, il ic occurs mturaUy; it i* not thc same sorc of problcm h dJJ 

tÍT ? llcat P™ 13 *™ r]lJt thc bw can do k in dther of thc awdilrP»! 

T nat tnkes a bit oí doíng. 

Anorhir, unr. Lu<, j <f questioii as vvith mpect to the fÍih-¡tchpol tfory. I once sfcnr j 
moderóte amoiint oí my time lying m thc pm *r Woods Hoic. midáis che fc h 
. 1,0 ^ yo roLiiK L ¿and onc oJ the prohlcrm thjr has jiujy* intrigued me is thc me ad 
the tlnnug mvúKed m a suelden shift iu diimjon. As for ü I could te» fiom obscmng 

Th _ ]^ UA * u rL ' n ° vvavc iJÍ change from 4 leader or fittm auy otiicr nnc hsh 
I ney aU moved aniuhaxiwusly, 

n , n if ,i * n< C , L ^. L " L ^ ^ t * l ^ { kl thr case oí bitds.A Htghr of birds wss gpkig aknig 

w I ' [ ” 1 ' ^ cuiild dille them r J hippened lo be wjtLhing iban as thív ^1 

to Lhe oríi'tT WOUk ccrt¿lln| y have seen onc bird go forw.mi ordrop b#i rdam^ 

m j[]j ,.. V" ' m | imm £ ^ I muember, J cakuJatcd diere wjs Ics^ ilun ñvc 

011 ihaf tiii<-<i‘ ,OSS, | L lime f° r curing íram omr to another. I would Itke any evkfenc* 
011 inat questron that you ii.ive. 

beharijr and ¿l k UJ] naw > sü il doosn t gct ¡cut,This tumi to primsií 

beca use ¿t tv .|i - h J - U>n lurnan ^ ein ^‘ 1 SUpfKMí cvrrybody i-i wonyinj: abijar ¡t 
fcamine r I, ,, ■!". ^ P w, bfi'm. Js rlicrt- any vaíid evidem'c in animal gicups. nflt ot 

™ Erru °r M - T - m,., ™ teach a 

¿77 ™ aní,ther - but of sociaOy rcaching? 

K ‘ S<KUÍJ y f ™ 1 " geocration to ^‘ncration? 
ístHAHu: Primar rJy that. 

iíiMCHr Vou mean a culture? 


posidve evidente of rli!í; ' Uohís ’ s ™^ ínhrritancc of ha bit partems. h thrff a«?' 


naturalnes-i. Lets t fea! v V]t ¡ wlncb vw ¡íiscussed a moment ,iyn. abnut ¿ií 

out osie factor that Jiai i,.-en rl ' pít ^ ' T1 t>f stho ” l ' n K cuemg ir schodn«- f lfri 
in thc lJ cvefonmh i CJ T )" *?■ ‘ Lf k '- lst l ;i y Breder jmi somc o( hr: assoirLiitít 
uhieh vvere schooKng, lh< i ^ ^ |C <>nCe t0t ^ ¡1 j^vid tish 

or aquaritmi cnvinmmem I in ¡, "u CÍ]Vimn]1 H“nt .md bn>iight them into ,i niyscuni 
inferred fnoiu rEi¡ir th,n he h j ^ ^ r (lu ' iC c ^nditions, tlie sehool wís re-eslahfchrd. 
V-OU has not bc«i svsremiM aii 1 Wry JrTtcrc:ttÍ3í K problcm - whieh 1 musí poimaut» 
'ug «p are.,i W jJ!í 'Mgated.AH 




" ,B EJp are:ív inmdgatiou wc :arx; dllin ^ today.pmibabí>vi* op cl J 

dtcie are ciivimnincntií"tvitur - ii” ^ art ‘ ailSwí?rir íg qu^rions. But ippaiciidy 

rnducc chesc eharacteri\ij ■ ■ T' ^ ^ i ^ “^«individual-stimuhtcd fisatures, which 

" k~~c ™ toe ^ ¡na^ ¡„ p „. ¡„ Ac 


-- iA.cn ü¡¡ 

proolcni of comniimic rrimn t — nan, vwn imeratea. in ui 

" a ■ a * the wfaich activs'ty of animáis wíthii. thc tchool 

urllf'-r .. .. .1 - . ■ 


mlíii 


ieilceií Lllc behavior of oth 


question irould he tbr wav w u, w,thl " ^ *«*ool. An cqually lepun^ 

relatiomhip within a v-hocf .v i j ’ 1 Cnrical t >e baviors, which would then mainui” ■' 

’ <0uId bt ‘ PHxiuccd md ate produced by csrvmuisutr.ul 
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fluoges bavmg idéntica! elíbets on ¡lie difieren* orgunistm, whethcr ir be your car or 
inv ncHer featurc. 

(jEfcáKEK WeU„ say one millisccond. 

toen: If o*w of them. cotild respe ud within orce miUisccond, therc is no rcason why 
mothrr One couU not respond within one milbsecond. What E am talking abour now 
15 that cach may be respondí ng uidivulually; thal is co *ay p i a the sanie feature of the 
eooroonieui: rjiher ilian 10 ane anoche r. 

Ganare Ye*. All I aiti saying u that the s ¡multa ncity musí be diere. I don'c know che 
me ísff responsc. 

Gracia: SÍTnultjjirity can be rhe function. and usu.slly is the íunction. oE a giveri envi- 
tonmenta] chance which i* simutcaneouslv affccting (he dirferent animáis, under wbieb 
njncfaünttí ¡he sinmltaneity oí responde or che lack oí siitiuftaneiTy oí responsc is a 
feactioií nf rhe rcacüon time afeada of the individuáis therem. 

Í 4 mh]>; | would question - and I cernid be l umpletdy wrong: indeed. I don t know 
w-'hai othiT answtt ihere is besíde ibe kind yon are givmg - but I would qvexdon 
whether, wben you h.ivt cramtrd a group of like organisms xo respond u> a pafiixular 
iignd h ynu would find the response of the whole group so beautifuUy synchroni-ííd as 
thrt, 


MacKjwi I ain nal quite smt why you fecl ii musí be a millisecpnd, of ^hoct ^ 
tliat, . because,.suppose you have a staliátically se.meted responso., you haw at tln saim 
¿me coqüiíhüus teedback from all the posición* qf áfl ihc neighbors, and any sli^lit lap¡ 
¡ti fine cteature would very mjdti he fed back 

OtCEiow: You su]] nced terms like •miUtsccond,* chough. not 10 devi ate rno ñh, 
Híear ntustbe 2 lag-corre eting operatkm diere which. i* very dosc M this ^>1 t at m.ig 
niiudí 1 . 

M^Kav: Jn a nemliflear lysttm oftliis sort ihe ratc of changc is thr importan! thmg. 
lí hreaJIy 2 qiaestion of how niany bit* of iníbritiatian you nced. nnd how ta-^r. 

ÜiciLfTOr Üui (a gct hick to the point, isn*t ir truc tli.u if you ü red oft i S' 1 ” ln tlm 
ro ™t l cveiybod)' would jump within a millisccondr 

GtkyiüL We wouldn’t within a niiMiseconii -1 doubt wc should all jump. | 
fliGüOWr Tbere muid be an appropriate electricé pickup on every petsau- 
^'ace: Perhaps \4^dlin a miüisecoud of each other x\ot within j niilh^eoii 
guiultot 


Yes, within a »mHt*címd ofeach othcr.llut »ju« what I dovln- 
^* CÍL How !<?rg doís n ake .1 man to respütid to a hot likt 1 th,n. f ^ (lll h 
£ur>íhüt tu bis response: 

Ihixn: Twü-fiíth* of a sccand. 

Wetk a coupkr of hundred msliiseconds, ■* iniplíes a syu». lfonLZl 
mp?r cent or so, , . 

Thai ii so, and that >* an extreme]y abrupt *o¿ vignrous stmmlus, « ^ 
^ppaitritly w¿s not happemng with the binb. - rtílte 

If I mari», .1» oteírvatkMi. on bak yo. 1 

^ *ht dttcrlbed by Gemí iti SriCTWf scwral ago. h th^ t ome*. 

^aARfl: TKat p torreer 

^ 11 '' 1H ^>it]o ornrthologists have studied rhe w.iy bírds flv ísl lí 3[h j n D f mutual 
,|1 ' Thm 1 íílj,, ' 1 v- ÁpparcnlJy the takiilg lo wing h preces, -li. ^ ■' :■ uunder- 

«««n, tlut ¿ by cernir, ¡nirntmg or «-nirennon movtmen^ wK.lIi ^ 

n ° n ^ < ^>' ^-1 fcISciw members of ¡he spd íes, 


[i*?l 
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Cpl-bakm: Tha, is righi: so yon jn¡ huggt^ting ib jt thon* miti W tiren muhí tuidier 
eommu ni catión? 

Klüver: Ah L oren z uíiduubtedly would cxpress if. Úkt findy graded immion mtm- 
ments and rriuvttiiem pattcrns preceding the flight ¿re *rdearers< íwitchin^ nn thc fty- 
itig reacción íti social b treta 
Gluaklí: Which is wbat I would stispccf- 

Riehiií: I would raise the question ofyonr pereeptions I rhink part ofwhat Dr Klüver 
¡s, sayíng is this: if yon take phutographs or moving píctures oí hird jífuups statringfíE- 
and then do frame by trame analysis, yon find th.u what you viewed pcFtqmiafly as a 
whole grmip going orí' ditm]cancónsly shows you binis in maiiy. nuny seüjjcs <jfáLiiv- 
ity, al] of which would indícate chai therc ts a widrr rjiige ot reaetion times in tlicw¿ ! 
org^nísmsr 

May 1 acttwer che lase quesíion on culture? This question has intrigue^ nuny p^uple. 
and Yerkes ¿s yon ¡nay know, fot years mude ,¡ systematic ctlort rt> tmd 4 ctthufc tw a 
protonype of culture in thc bigher primare, I if ended up with one iiLstariee that í ^ an 
thrnk o£¡ that ix.t-hát in the wiltl, the chimpanzee tends fami genmuon to generatkns 
to sleep in lL siírt of bowcr-type hut„ in which hnuit lies are bent over and s,n lIíavd 
upLín, but males riistd in captivity do not ha ve this, and ít does not appírenily dcviilup 
[itflj spontaneouíily when they are Icit m wsld | suuatium. Howewr* nofoody has eversrai- 
ted thc captive-raised ehimpan?ee in .1 woods situación undtfr coüdidoni in wluvh i. 
could spoittancously develop tbis kmd of activity over a loii^-rncHi^i periodo rm ^ 
[i nieaningful Further, ihe captive chimpaiizee 13 not ac borne i 11 rite wuods 
kiocEE: How do you regard thc training of che young pdoiipamns flúiupjiuce -by r ^ 
multipárous chimpanzee in thc acceptanre ot" the firsi t>aby. and Üw traniing ot íb L 
young mate by the uld female to copúlate? 

biKcu: P'irst ot ¿IJ, I would deny the tmining of thc primipatous by rmj|E 3 lv Ti:iUS ^ 
knmv ot no good eviiiencc wbarsGevt-r tliat that taki^ place. I harve, in my owti übser- 
vatiems 4 ií chimpailíeos, observed tlist when a 11 oíd mtddpira or any íithcr chimpjfKee 
comes rtenr moiher chimpanzee with its niS'mt. the respon se is not onc ot crdning 
but is a fighdng kmd oí response. 

J tus w¿s at the time ot fc^irth cliat you observed thecu? 
biHE.H: Oh, yes, I ha ve made observations ut birth. where aiúinah wcrt iri adj 3CC|lt 
cages. Some were primíparas and some were multíparas, and thc re i< not that xurcUtf 
reladonshJp ibac has beeti somewhat ramantically dcsc rihed. In thc feamÍTig to m3tc ’ 
aJi you have to do is waterh a young nudc begun 10 mate. What thc fcnulc 
mamtam a position in response to the rnalc stiriiiihition and keep otientifig towani Ü* 
male.What thc male Iearns, he learns un the hásis of his own crror> and his ííwr «dv- 
mes rather tha n mi thc h¿sh oí thc specific tu relace 1 don e thitik vou can rtad tutcEi®^ 
mt© it. 


Konlnruii eií. I ñnd myself in disagreement with manv of the stutetncü» th^i 
Hire.! made because I thmk they are irrelevant to the pmblcm fie wis comidennií 
htc is a FaJse disiinction, I Ehink. in his ÜHRiducrinn. in the criterio y 

¿dopted t hc djstmction betweeri the feeding behavior ofthe amoeba and that rf^ 
mitnan bcing I hnd quite itupossiblc to maintain. ?fc deerded that they were <Üffc^ r 
CypeS 1 OT ™ ndcs seeking food. bccause thc amecha could be fooled into sdí m * 
¡„ V P 0t ™ perimnganatc. Of coune human hdngs are also fookd in» ^ z " 
!"oi 1 ” f ? lKÍ Thc noriofl thjí feedíns ,, 

don’i chinL- 1 ' 1 | llLMt l ” ^ 10 sometKing in the sumoundingf of an orgín* 501 ' 
I^ Wn . ,T Md A Chi,d « Ámp ih,t jrv no, tood and — 

pOHOned bei ’ ;u,ie of eating m.iterúl r ], a i Was no , proncr food- »nrh iKf 
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jmodu ñV.d the human bcing respotid m certtín strmuli which may have riot b’een 
kkotical srt thc twu cases. That js not siirprisiiig. We ¿re deahng with di rt'eront orgau- 
ismi.AÜ íhcv wrTf dmng was re^pondiqg to certain stimuh and then reaoting with the 
¿a<,rtui corresponded to thsnr own organizaron. Bar the distiiu tion in remís ot stxk- 
ingibod - and í ukr st th.it meara diere ¡s a consciorá procesa. that goe% | i>n which 
Icids tht hiuruf] to th,it gruí* and chai ihis tnechairáni i> vcry diticrcnt Ítueei clic nicch- 
¿jusm uséd by the ¿mucha I tind quite imponible to sustani- Novv, it you can ebe 
fltí nime micrtúti by which I can ipply rhaí dittnwtion. I should lik-c 10 hear ]t. 
taciusc t cannor find it mysclf, ! imde iny first posnt, which was that ir sccrm to me 
ihat sume distm*, tiom are rathcr artificial. I dorfí ^ee how oiie can give tliem any sensc 
alibi iHic introduces inlo tule type of bcltavior notionü that c;stinot b« used or l ucj- 
vurej Thit bring* tac to im second conmitin 1 >r. Birvh spenf 1 hit ot rime trymg to 
ptu^L- lo us [] 1.11 animal-* do not have int L r lligeiicc* - m qiHHition ttiirks in the slcis*. 
m which he wa¿ Lising, this temí. He evcti used the word ♦genios** which ntc. i - rriOR 
psutícin ruarles ili.m lIu- wurd iimdbyciiev ■■ Nnhndy can [nove ot disprove tratan 
animal ora man deles or doo not have intelligence. k seems to me ¿bsolute > i riL 
VOJII to tisc ptoblem bemg studied — the problc-m oí conunuiiii ition, E lie l|üc>ík>ij 
iettcüigtncc ts somcdíing that is going on in the mind I dont se. j f whn beaniig K i An 
tuneen the ptiíblém oí commumcation.The only way we cati gec toget ier w it 01 icr 
prople ¿md observe other fK L Líp 3 c and makc ourstflves come in ciintatt wli.i T icni^ 
má# cotium fio in them is in temb of their ludiavior That fe the onJy 1 img 11,11 
we.tbt tve tinjudge;ind thjt b going to make 111 unpnct 011 nv, ^ 
fh. Kiüver menüoned the dan^ci ofgross afwdogies+Wei], I don t kní?w h L persona y 


Mthn [he- pmbU'ni ofothcr píopk-^minds bdoti^ in thai same r«J™ (l 15 onc 
gtouest auilogi«. tí is jii indispensable ont:. 1 chin' 


■^pliciticsn in hh dcscriptiün of the stndies he was earrysng nnc 
¡J*^ |®¡DI at whkfa he brokc down, at which he víolated t 
Iti-hcd, and whii]i Sed him to hccnrne scpitatcd from severa o t 11 

, , . . _ .Ü» fn íivnid Lite L 1 


116»] 


k wc a!l jwunlt- these tiiiiuh' 
bekrng with the proble m that 


tbt Ls why are \im'. On the ather batid, it doesn t 
^irecoíisidering,Wc em ditmiss ii ctnircly. , t 

At te the UjnestUHí of whether conmiuntcatioti amc»^ amnhi s is 
a^muni^tiunjirit, it catuiot be dbcussed beca vise nobody CI ™ er ^ vh . . ( ‘, r 
^ inielSigcmre. I doni know of any opetation by which we Líin JJj' tL . t j C5Cr ibe 
n ' ;it ,i thii:-Lí esists. Second, it ss quite iradevirit to the prubkcii. s 

íhr behavior of Íowct Organismo or of machines (as has bee-u ^ where in juv 

í^tpi, Wlí |j SC T erms which can be qualitied as mematistk. I t £>n t t no co¡lvr _ 

'P K “I objection to this- if it is ünderstood tliat the term-s Jrt. UÍL 1 K «-íVcholaKical 
□knets, Whcn Pavlov tnrd very scrioudy to divniks a»y UT11 ^ ^ t ^ ere w; ^ 


oülborators ihat 

jadjouned him in hs^ wotk, because thcy werc not ¿ble to av.oid ths ■■ sW dv. He 
“Uf sort, aní ¡ üfcÉy becamc voy upset bec^usc chey were noC L15t . _ f ccmfse, it 
d ^n when he used I the temí »experiinental tienrosey 
etcir fom Kwlovk wricing that .d] he mcult wa* i verbal stioriLt . 

I™' Hc evcn uscd tht? wold ' ,ÜD£onsdom< (2,í . . , k ,. n j (lW ii manv time*- 

RiBBs.LüFn,; Thcr he broke dwn _twiec. Hc mü>' havx- brok: ^ „ 5V obja -_ 

1 he a>yjd ha ve done ir quite conSL'ioudy and th etc wo 

tion. n _ 

. Wt ‘ sa y th^í i machine has ,i niemory, what we int ' in lS ^ ' ]tl[a , L 'uijchine. 

1 Acribe LtL ohíprriLwi hj^rw un* tyiíviti by nicnií.irv. tli«Lt 1 ¿i - 


pTO] 


te fctl objéaive temw what we mean by 
wc the machine leams. what we mean is. ^ ín ctw [ j" ™ ate c xpcriencc. 
n '^cctivc, accuote tcrms, independent of OUT ° wn P crs<H ^ r ]. , Vi ^bjection to 
" ‘ at ^ rnean by fearning, that can be pin mto a rnat in<- 
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Iisiiíj; Chose te mis so long as it is understood that thcy are going 10 tuve j pjrtimljí 
K 3 ¡m ofappli catión and a particular set of meaningt ,so that ¿ciualiy - 
Hjceujw: May 1 add co chat wheti yon ¿re riirnut’bi > 

JIdsenbiueth: Cn ahead. 

H,ctuJw: Thciv « P’mt i shoufd hkr to ¿ir a Jittlc hit, un the store aboui 

puttmg a soup injiic of a starfish near a scallop.This srory is veré amusing, and it sreire 
to «ducc the gestión oí eemunun ¡catión to an absurdity. On che oth« hand, I ¡Wi 
thmk that one Cart ¿rgur ihat thc fart thai cominumcatión is reduced toa mechadeilh 

ridiciilous proccss mero that ¡t is not comitumication, The definition lies dsewhrrr 
tban m trut fact. 

líiGtmw, A phonograph renard i\ cerní ufy 4 ntechanird devict which au éiái 
comniURjcation trom a human being, 

IkosRNBLUETH: I shmk .liso that the definí tion ¿dopted by pr Üirch b mueb ttw 
“í™"? l1 ’" a ™ v - L Ic w ™ Jd ¡^PPÜcable oven to human be.np Ifht i« 

^ 1 j . * 11 to ' l at ' he |K í° ln K n> eliminan ccrtjin chines whkh we ai! want to 

inchide ni thc gruup oí iutenreJations, 

in™ S!Wli!d ; ,Jüpt llIS crittfr ™ 1 ' the fKt wouId «eirnin that there are other Mxs af 
SSHdJSLÍh ° f th f umc w of difftren, specrés whkh i,* 

we i ., er f . u ■^ IK ' J '’ term of »eonimunicat¡on,t and whkh are worth studying; 
2 Ím f elimínate them. Wc know the physiology ofsomc reartiore, ¿rd lf£ 
comino rii. , lí M \ 1 * at r knowledge implies that the reacriotis are i» Fmigcr 
íc seejiis to ir^fi,. , ll íi S ° me 01 category, f tfeiri think we gain íflyth 

hroid defiiiiM ™ y 1 * pr ° pí r U to ■ t FF r ”' , t-'h the pmblem svotiJd be to üke i vtty 
Ss d in’ í ' lf ° ní ‘ ^ «Inpt one of the e.v r ^- 

[H!J sibilitv Or «v Jirrh| ü ''t f < ' 11 ' L< ' * ln[lír ^ ff3at: * c>,ls hetween orgutiami* That is one pos- 

u: fli r o oftK - nf .^ ^ 1 - 

definiti mu ,r m w u ‘ i ’ ' ‘ ,, ' i,,n n,CJ!1 ¿nv or^uusnis we wish. With nther 

that some'-ire inh ti ^ U '' rhpR ‘ Are ^fFerem ts T es ofcommutiieaiion.apd 

tnZcon l atíZ T\ 1 “ «" ^ hunun being, atnong 

Ccrtiiniy, some of'iiies”*'-*-t k ^ mJtí V v shich are ¡ lo t Ir.irned. which ¿re irtborn. 
ofemerRencv md imni' S !h 1 1Jv ^ or teaedom, sottie ofthose exhibtttd at ijwinents 

the néttrictiorí to Jeanted k^havio^^ ' rhjC 1S ^ 1 

iiibom m^a^S^'ojfp^d kn °' V . wh " ,na >' he l|le ffH P onsB 10 

&om maay staridpoints u,ir o ; d re . Jt, 1 Iolt!i ' ; líld Tt JH ™ important disttncoon 

pnint of’ the pniblem uf ■ S M ° ! li .F ,trtlt 'i , Iar}y impurLint división trom the stand- 

W wSuUÉ^ 7 » M tfnnup, «M MI k 

3 * »..d»;, V tn £ 3 .^" d “ i,v *• b “‘ í . .. **• 

like .aiiridpatío,,, ^ .dÍTccdoiv. i i ' 1 " CUün _!? ladB Sijjply or rh, oros o: íomrrhmx 
üireh or anyhody else can detitie ' ontcnl * 1 are terms which l don Y thioi Dt 

2 SS-! fl r?'"*- ¡ —« «« -y. on the 

iinnecessary veibalism in the ¿stinction j)n ^ cnltluc ] th thjt thcK ,s * dcil o( 

Dr. Ihrch. 1 don Y think he did ,mv nf if, ■ ,'t ■ U " ' ,L ‘ IL ' tínd P í,lnt ‘ 1 shunld like to detend 
and when he spuke tifa w n i u , ¡. t . 1 V o11 aecused him of. Dr, Kosciiblnelh. 

he said the 11Iale STn dí «oÍTT*' h<? ^ ^ 

«toaliy happened, eirher t0niCr ^ “ . 

Birch: Je did. 


P (TI II^UllUÍLl^Jíf ‘ 

ctussed hw le^, í dati't beíicv'c ihn 
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Germip: Weü. thcn as one oí Ehe other dimgs the chimp did f not m tbc ranse that l3 
man wmild. 

I thrinfc Mntclligcnxc^ wat us^-d behavbcisúcaliy and that in is ¡i perfecdy good xvord 
tense ED describe such behavior. The te ss rto neccssary impüuiion of what is guingon 
irtwík 

Ríist^BLuou: I rhink thar ts a hupehss fask.Yau tan neither pruve ii nor dispmve ii. 
CEKWtü: You said in your last seiticnec ut rwo that which í tbink invalídate* much of 
wbE yon said in the re%i of your coninücm It is purely a semajitie matter - whether or 
aüt one watitt in cali sonicthing commimicariQn-Whac is importan? is tliuc we rcwij;- 
iüít vinous caEcgories, and that is, what Dr. Birc b was trying to do, Whether une (a lis 
íhcm aü liLíleretu pluises oí communication ur calis one comrtiimicafiun and eme nm 
coiBJiiufliCidon ñ, 1 think, a trivial marter. 

BfPCJdíL I thmk fhat che lasE remark of Dr, Grraid is Ehc must peüi ínent oné.What I 
wssayittg did noE mea» that thcn . 1 were no unlearxied behaviors in the human bdng. 
It simply meam that ¡tt díffercnt levéis oí che e voluta un of animáis, we ha ve pre-eiiu 
nendy ptesern methodi of inlcrrcrlation with other ¡inimals which are not the same, 
ind that chcrc ts a difltrence befween the ontogcnetic acqukition of comniuiaíeativc 
ílívirat and the phyhjgcnctic cnifí^cnra uf those. Now ( whal 1 was trying tú lÍú Was¬ 
te gpve 1 pictute tif the way m which intcrndatiun* beiween arimuts roiild fake place 
ara 1 varicfy of %vays r and not 10 deny thac sncb interrelation was taking píate- li the 
humin h fooled, he is fúded in a difieren! way, and beca use oí differetit mcdiaiiisim 
tknn dic wjy in which an jinoeh.i ts t Doled, If l>r. Roscnhlueth onsioc distinguish 
Lv^ccq these wayi.diai i% nnfdttunatc: newrtheless, ib ese way s are diíFeretit. 

PfTB. Not ahvays, 

fkjorn: Hwt that is not the pmblein . 

MtCuLuxiH; Wrll H lefs gct Bowman 5 tiua befóte us ttovs 1 

Ik''A man í'heie is a black bcríJe which is fouttd m fairly lar^e - I svutit say social 
yftnu.ps. bmt in hrgr cobnics - under Tunen stumps. You ssill hitd Jt teast tea j ans 
snLuetíttici Lsp Eo sevt-ral hutuírvd of theiii, if yí>tt íliict otte. Alofig witft the ¡¡ckilK iIku 
■ rrt ¡ilways v.irioos ¿inmatura stagrs, The beeiie itsdf pmh^hly H.ls ven,-' íew cnennvv f 
hcavüy arninrad and has extremeIy stmng mandibles, but (he larvae aiu pupae 
■ti* praaicaJly dcfeiisdcss, it yon open a stnmp that eontains tbese beetlcs, yai ] pi 
^ lari tither hígh-pitched hiss, a sort ufwhUtle, ai which time alI oí rlic soIl-kjml^ 
Enrms wil] head toward [be tenter of the sttimp. dnd alI of the adule, bed '-s su 
^twstiThc jdulfe EhcmseJwí can m.ike tlut sotmd. lí yon jtisi wail am xs aiL \ t ) 
■úlí yxjn resunse norma! accivity btit ihen yon can* vvithoui hn tlaer lIiseiu >iri P 1; 1 m ’ 
4 * umt note and Ehey will ptfform thac saíne protective dett nsis'C att. 

Wlich family ofhectks is this? 1 1 - k 

Üíwiíhn; A species that falh in a fainily alt n> itsdf — passahis. Hicy an 4, 

[ fiirij 5 s. 

ÜJJíUf; What ti the ftequeney? 

h n arcsund ft.íNMl eydes. I should guess.You can make it vvtth yuur » ^ ■ 

lt L^quitcsharp Ifyou whistle a slkir over a tange, you get responde at that or b “ 


[I72J 












w PRESENTATION OF A MAZE-SOLVING MACHINE 


CLAUDE SHANNON 
Hrli Liiluwatarhi* \ íurray HUI, X / 


IhflS ¡s A mazc-\nlvmg machine ihac is eipablr oí solvíng a nuze by triif-jtul-L-iA-r 
nicans. oi reinembtring che solución, and aJso oí forgettíng at i=i - .isr che MTiuticn 
changes and (he solución is no longcr applkable. I thíítk chis machine tnay be oi inter- 
e^t in vicw oí ics conn^nton with thc probl-rms oí tn ¡i [-and-error leariiiti^. toi^eCing 
and feedback Systems. 

As yon can üee (Figure 8) r the re is a mazc on the rop pane] ofthe machine whkhha 
;s muge oí n sanares.The tmre can be changcd in any liesjred maniierby rcirrai^- 
ing thc partí ti Liii.s beEween thc hvency-frvv squares. In tbe m±w che re i\i sensmjs ¡rin- 
ger, wbicb tan tccl che pjrtitions oí thc niazc jk, u tomes jg.iinst thcm.Thtí fingir is 
moved by twn moíors, an east-west motor and .% norEh-souch motor. The problcm Sjc- 
ing thc machine is lo move ihc trnger chrtmgh the mazr [o the guaI The gtial u 
muunted on a pin which can be slipped into a jaek m any ofthe twenty-fíve síjmm, 
Thus yon can chatre the pmblem any way you thoose, within che Eimits ofthe 5*5 
nuze. I will tutu it on so you can we ir. in thc firsi place. trying lo solve thc rrnic 
\ftben the machine was turned eíb the rel.iys cssentially forgoi cverythin^ they kiicw, 
so tbat they are now starting ifr^K wich no kmm-iedge of che maze 
Savage: T>ocs rlian mean íhey are in a neutral posirmu. ncithcr to thc riglit ñor rfw 


flW| 

[ 175 ] 


Sjiannun. ] hcy are in. ¿ kmd ot nominal posición. It isjh rcaJIv a neutral posmun hut 

11 meaningless one. 

Vou see che tingcr now rxploring the maze r huncing íor the goal. When it itaches 
the wmtrot a sanare, che machine makes a new decisión as to the ncKt dirección |ü 
cry- Ittlie hnger hits a partidon. ihc motors reverse, cakmg the fingir back to thc tcn- 
f er ^ sanare, where a new dirección is chosen.Thc choices are bastad nn prrviei^ 
knowledge and according to a ccrtá.n straicgy, which h a bit i omphraced. 

1 11 [s: Er i* * hxed strategy? It is noi a mndesmization? 

Shan non íbete is no random elemenc pre^ent, | Kcrs-t cutí si dered using j piubabiüty 
uiuric, ui e,] ít d it wjs. eji&icr en do it with a Ftxed strategy. The sensing tiiu:'.r m 
■ts exploran on has now readicd | í Figure «| (he goal, and this stops the moron. M-b 
- laii p on the fmgcr, and rings a bdJ. The machine h,is solved the nuze, 3 svilt ri" 1 ' 

12 Í!Í Tk’ m T U2ll> - blcL to ^ poinr, and vcu W[ ]| se, i lu, th, 

,óu H r¡ “f l l t10 " ■ ‘ hlS fouTld Wh ^ í tum it ,,n, it BOt . s dincítly ro thc H 
„ , j: i ^ ' 11 l¡' artltllm ' i or making side excuniotis into btind illcys. ¡i is iblf to 
h, IZ m„j ,\ h !r - nl ;iny l>:irr . ofthe tb Jt H lus visited in its cxplorjaon. H 
írouiid umtA jr ^ ^' ,ir[ oí tbl ' niaee l ^ Jt 11 1,01 explomedlit 'viU fuoible 

“Z£ ?I , 72 - 1 í" 0 ™ tí»™ « vm w 

n IAZe 5Í) th . lt t . C “ ÍJ L n<? birtbcr f«ture ofthe machine. I will ch^ngtthc 

lions i ti a suitab!, \Vlv T" C ^ nlJt hiiie toiind no ktnger Works, iíy mosiilg the patf' 
pmper inlumin st< min ' 2 Um a ™ thtT » w ^«ng etT«- t . In the previou* mac thc 
Bv chan K ine rhe Virtit ' L|ll,,rt '. A ltfl! h> Squ.in- ü. then to C, andón to ttiffp,' 1 - 
■squ*.sS™ O 7 TÍT.I 7 * 7 ™* the « S.,™* C to gP - a ne«- 

ncmembers that the old^hn.on ^ ^ ° rlgÍnal íf l uare . A ■ Whctl it arrias M A.it 
C, IX A. B t D i, l, i ...“j to EO O, and so it goes ¿round the tírele A. H- 
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«ÍMÚ 



Fior pe k 


lüer it has becn cotidi- 


SHA!W( ÍN; Yes. 

Itcaot do th.1t whcn iti mind i* bknk.bul it íl at 

ti miaja 

Sih^ r; ¡ M; Yej, ün |y a f Eer has bcen condicione^- However, ihc nvulV 
^' [| iicumci€ droiit buík in lu preventjtisl thi* sort ot sicuaii™ 

f ' Aftct i [ ha* done it a tuimber of times? , t Thc 

5***= Aft. r it has gone ammd tfac rinde about s « times, -t w.11 ^ coum _ 
|% orcui[ indudrs a counter whidi stops das behavior at the tvtenP, 

ÍMí3t: Hqw ttiany rcLays afie che re in it? 
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CT&ERWUICS IfS 


Shannon: Al] tokf, there are about se ven ty-five relay*- 

Savage; ít duesrít have any wiy to reeognize that ic ¡s -psydHí;* jtjtisi revognizeirtur 
Ét has been going too forig? 

Shanncw; Yes, As you see, it has now gone Ixu k fo tbc expEonng stntcgy. 

Te,l!hi:h' Now, does ii llave 10 icEcarn the L-nnrc ma/c. or can it síjII utilizo %omc íbriri 
í>r it? 


Shannonj No, As if stands* it cant urillie any Information ti liad belore 
[i ?t| Savage; But it ts tryittg to utilizo it, l suppose, It is moving as it would nieve. 
Shannon: Ah a ntacter oí fact, the oíd inlbrmadon fr doing n harni. 

HiGfcLtrtv; J tliínk its gming m ¡t. 

Siíavve>N: Yes, ][ fr gradual] y working over tovvard tíie goal. J s bou Id iikc to speníl the 
rt j sr of my time explaining so me of the things which are tuvo]sed tu the opcratwn úf 
fbv machine. 

The sttategy by \v h i oh the machine opérales can be deser ibed as tb]low5.;Th(tr ,¡rr 
rwo modcs of operation d which I cdt the *c\ploniticni strjregv* and the *goal smtreic!,.« 
They are both quite simple, The cxploration strategy fr iiárd when it is first trying U’ 
tiifcd che goal. For Vrieh square in the maze+ there is Associated a meinory, itfntóing m 
two relay s, Tliesc .iré eapable of nttncmberiiig eme of four pocsiNc directions; iiorch. 
easr., south, or west. The direcdon that is rvmembered fnr a squ.irr is thr ditectien by 
vvhudi the sensmg finger lefi the square che List time it visited chat sqtrjrv Thosc ara 
ilk only dac.i the machine remexnbets about the coune of che íinger thiuugh dw 
nv.ixr Títere are vome other memory funettam in the computing part oí che óicak 
’ilji these rt ruembered direetions áte the data which aQuw it to reproduce LtspadiatJ 
bíter time. 


[ |7? ] 


Mtjvv, hts cali the letnembetrd chiection ior j particular supure, D. considered asi 
vectoi. In eitplomtion srratcgy, the machine ukes che vector l> and rotitcs si W* as the 
lirsr VT when it comes into .3 stpmre. For examplc, suppose it left 2 squjn: iri Ét 
e.ister y direcdon at che Ijse visir. It it comes to that square .igain, n will rry the nrtrfi- 
| ni t iec < tioji as the hrst cholee. Ir it hits .1 burríer ^nd comen hactii again eoejecs 90^. 
Uecause ir has jiist puí this Kórthern direcdon into the memory, and, jdvandng ^ « 
trien the svesterly directiüü, ,.nd no on. I he t f.oiccs progresa amund cúuntenrlocfcw»- 
sEjrtmg U it 1 c LC di íxíl' tioi 1 by which íe lefi: tlie sqnare last time - with one cxccptioniiÉ 
f 0 Jir 5 ccl ^ n by which it carne into the squarc ai che current visic,ajid 
l 31 ^ l !l,jriHk|t Mt rílLi vectt>r ^rit skips thai úlirection of entrante, l itis u to pre- 
L E cJh path repeatmg too imich. Jírfore that fcaturc W3í instalEcd. tliere was a tfn- 

Ü UP IO / IICW ^ uare ^ bact tbrougb the enrire niazo, *pd then |ü 

tcouired ab /t TC | UI ' ^ ° n ’ and lE ÍOok ■' vcr V ^»g time 10 sofríe the ina?e- E [ 
u' h 7 r tinitS ilS l "'Z as ¡t d<s ^ with tfau skipping femifc jdded 
accordtnccEs fh ' ^ Ul: ? °P eralts kxks m, jnd the machine then ai® 

7 7 E ^ Str3E ^ Whidl ¡£ biad on Ibis vector D 

ditr ÍV ,aehÍne ^ as 1ÍS *'™ c hoice dicción \\ which is the 

11 jai t\ corivcriK u f 7 ° ■ 011 ,tS last V ¿»‘-Thj!i isvery dlitpk tti d^ and it has 

circular paths Sin -V r " hecaitse it cancefr out ilí Huid Jky* 

■ I® paths. Sin« | a bhnd alley milK be kit hy way of the same stjuáic W 


whkh it was entered, the direc! 


lf H- gu.il diuccdy oth 


non D rctiined for th.it ■.ijn.iu- will ncccísirity 


ti tii.in hy way ¡if rhf sidt; excursión into the blind jllcv. ín -i ' ,ml ' 


goal, the direcrion^^'nin'd? VS h ° rrt “ Lnir ' JnC P« h 111 cxplonng ira way lo tHr 

r.ithrr th:. n atound tht MdL- \Z>1 a " Íbrlí ¡ÍI fh!S path ínust he th * lt í™ 11 ® tc> thc 
path «O tbe goal ailer lt ], IS Lt fo^^yZZ' ' ^ 
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TKc ÑnaJ featuir of íorgcttiTlg is obtained as fbilows: Atier rcadhing the goa] T suppo&e 
a? iiKTvt du leming linger to i differtm poim iri che mazc and start ít operating. The 
machine then ^,ifls counbng tlic number oí mores tt takes, aid if st does not reach the 
j^u.il wiEhin i ccrtiin spccjtiid number of moves, whteb happcm to be íwnty-füíir in 
tito es», tlic* nuchmr l 3 i j i i des dial ibe tiMjte has hcen diangcd or that Lt is m a circular 
loop, i>r scnjscthing ni llut sort, and lh.it the previous sotution no longer relevante 
Tlie Circuit then reverá to che explor.it ion-ty pe strategy whisrh o macheniafically guar- 
inedío «dve aiiy firme solvable tíijíc. 

Thtte jipi tew ocher pi n tus jhoutihe machine vvhich may be ofsome , rJiL' 

menwn- js quite und[iTeren ttaled in che sense chal i i -su r.ikc the graup oí wircs Icadíng 
iKméz revi oí the árcuit into tbc niemory, vhitt tbem over eitber in the north-south 
orast-wHt direamm, and iJn 1 m.ivhme ivill scili opérate correedy with no significan t 
Lhange.althaugh the data corrrspondirtg Cti -l sepiarv are then stonrd in a difíerciit pirt 
ot’che memury. 

Anothtíf jinint is that diere arc h úf cotice, a l.irge nuniber oe teedback loops in ihis 
u-stcmlhc most pruminent i* the feedback loop fh>m the sen ring íhigcr thm-ugh the 
ciKuhto the drivmg motora and back eu the sen&ing fin ¡ser by mcehatiical monon of 
the motora. No muJl y, lí you h.ive a feedback loop and l han ge the sEgn of the ieed 
bitkJl complctely ruin* the itper.iij.un oftbe sy^ein. Hiere is ordinarily a grea* diífer 
‘.'"kc l.'éEwecn pn-iinvc arui ncgative feedback^This ni-tze -.ulvuig nuiehanc, hov^ever. 
hjppeim to be sticti that you cin chai age dther or burla of the signs in the feedh.uk 
ctinjtectiaiu. and tile machine itill opérales eqtully weHr^'hat it amouots to within 
thcdmajih that Che signibeance ol'right and leM is intere-hanged; m either vvords, tJie 
ú\t ftrategy if 011c of the ieedback loops ^ lian ge d íh cha t the advance iíi ^ 1 
\O'jntendiockwMe bec’onses an adsúme of LlockwiKé. lt both of cheitt are thange' , 
thL WatCjp- b not dtercd. 

^RttJisTHk JfThere are two di flete he ways to reich che target. eertainJy the 
mfchincis anly able to find une Does the possibillty potnt to «ts making a dwice oí 
dic brcter way? 

St ttNN0N: No, it siort not nccc^rily ehoose the best way, aliliough | the pmbabdt- 
■''■"■ ■aL ni j'jvoi of eboosing the shorier of two paths InuidentaJIy, the esp nt.it iun 
- ln teg} vá thts rrucliiite eviiJ hnlve any maze whetber ic be sitnply ^ mutipj L ' KfcL 
Snire of the elassu solmíom oí the ioaze problent are sacÍM±aeti>ry un a n i u 
'-^é oí siniph' conticcted niaics. An esaniple & the methud ur keepittg ) L|||E INL 
*KY* ^ the rightdiand waU_ While th* will solve ¡my limply t onneeted ntaze. 
6¿b if there aré dosed loops- 

^^'Aírt: This cycheal ftattire that you Ülustrated ocenrred because tW 311 - K 
n ^then ín redly searrhing otíndition? 

Nt\n was in the gt>al 5tratcg> r vathec than in the exploratury 
g u<1 j sífategy is to go the way you last went, but what arc yut] io H - 
^Ecj ]q pt to do íJut is frustrated? 

Jhcn ic cetiarns co l 3 íe center uf the nquare and 
, ™ ün - it still cemains in goal siratcgyv j 

V^VAc^ij- ] síc.When at gets into the next sqturejt tries to go aheatl in nt 

Thats r lg ht.The purpow ofthis is that it may h+ve l«rn e J 
J * í r ' T «pIobbdu.Iw not quite M ofu. lfw= put .t into , «1““^ frtMll rh ,n, 

• ■'■¡’niL’. .injiind Jj\' trial and error until it reaches ¿t i.mu i-” 1,1 1 j fcecn 

^^Uectly I(1 the goil.Thc previoiuly unknown sqn.irev h.iw b> f 


Li«l 


d sdvjnces and tri« that 


Crj its purviqus vi ilutn>ri 
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Bicei ow; V<h t can then put ncw loop* on any kitown juíh; it will \c¿m th<ra nev 
loops immcdiatcly and not gei ima traubJe, h chat right? 

Sha.vnon: That's right. 

Btcjfiow; Becausc when ynu come back tu the mam \cmra, thc seairh goeaia ltn 
right dircctioii. ¡f it recogniirts ibjc square. 

Shan nonl I ¡un not sure I uudentand vvhat ynu mean. 

BinESLcnxr; It íbrtns 4 single-itifeetioriaJ path. Now, iFum» iJ vou introduce a ncw p¿:: 
vvbkh bruigs it oul ot the kriown path inio frange temion, hade mío the knmt 
path again - 

Süankon- Stich a sitie path is complete!}, eanccied when it Fsa% ¡sime nm che gad 
straíegy. 

BicelüW: But once you start it ¿round that Circuit, then thc pjocedure u corroer afttr 
ihc starting point. 

SitANNONr It it is in goal strategy. yes, huí not ni exploratory 
Bicelow: WIuk would yo ti ha ve to do to niiíiitniíL- rtmning time - in order m ilute 
3[ h.-arn on tepeated triáis eventuaHy m talte the shortest possible path in j more ooai- 
ptex ntizc? 

SHAríNON. I think tbat would require a considerable axnouut of menmry in [he fórm 
of re beta use of the need to store up a nurnber f of di fléitrnl soluriom ufthe mazc 
Jí we is addidonal eomppting relays to compare .atul evalúate them. Jí surdy tould be 
done. biLt ti wouIlí be more dífficiik; it would mean j much moro cófnplkattd 
machine than thiv 


' hf ' 1 ^ 1 ' VC>Ü ^ have lo decide when to inven* the etíbrt to seek .a ncw path. 

1,1 i s rL ^ ,J vt -" r V importam problcm su ;mv Icind ot real human learning. If yoü cm 
' i r i' a - J P ot:lla . wh V should you fcake the tmtibie to find \ better wav te pecl ¡f- 
I crhaps yon are already perling n coriwdy, H¡m do vou kfKiw? 

VüN FoEíma; What happem if there is no goal? 

s '' ^ durL w no goal, t!u- machine estabhshes 4 periodic pjth, tnuching 
^.a , i ijc j s, it graduaUy works out a path which gocs duotigh every si|Liaie 

rir ™2 ' Jnd . ific doe ' ÍM<t ñnd th ^ goak the path k remeted again 4nd n^iñ. 

i* , | T1 | U V' 3L " PLJ '' Í L cpj-itintics Jooking inr tht go.d thmughouc cs r ery suuan?. making ■¡un 1 
tnat it Iooks at every square, 

Fit-tbíK: Ir is all too human. 


í) RÍ T ; GeOÍ ® e t>rweíl > Llt - «thor of 1^84, should h 1V c sr.n chis. 3 

]n. 1 chirii‘"KaT«rahct 1<)lr lnstarlce - l! V 011 P uC ¿ irtto the pirh ifieí rtli ' 

c _ . . L ' ’ 1S ■ ILl >Ut 1 J periodic tnodon, what happens chení 

aiiíI ftoNithiT, 6 ' 1 "■ l " tS [I ' L g "f l tÍHL llllc ^ lnc ilt ’ps and vhanges into thc goal «nlr^ 
think ofthis - T K l° P^ ccd diere. Incidenully it is interescing re- 

cacli nfdt twrntvX '"“'¡‘«"“tically for 3 moment - in Üir foüowuig way Fof 

north. cait, south n/ it,Ujr 'l s ' tílt- mí “'«t)ry of thc machine n t nm 3 venor dancf cmíi. 

definid over th c Sx S ^ Awhe” ' Wb ° k ' the ™ nml 7 « ntains 1 vt ' c,tír tk]i 
uiJly revisen rhk . k j h<í sefl!iiníí bn ^ r n 'wcj thiough themaie.it c-orttiti 

Pasible paths of the mxj iTid!^" T ^ ^ " ™ y ^ ^ WCt ° n P üinl a,0ng 

TtuBfk: ífyou reitate tli .fin! ° ' H P ° ,nt curt< ' ntl V occnpied by the fiflger. 
McCuuotíi S,nn L L1 f nmgh 180°, would ¡t continué to fijitctionf 

^etse yottr drectionliCXn^it jüD tí „d u"Uv? ^ **" " 10t ° r ’ “ ^ 


1 19»4. NdA.Vo.ri, 


Brace ¿t Ca. 


IM^audi Sip fc Pt Üofifeí. 1VS<J. No ~ ¡ JW 
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Sh»son: Onfy it I reverá sanie switchr* within ilu- machine which cell ir what 
..;jjrr ir b i-urr^nclv nccupying. Jfl reverso tho motors, I musí chance ihow switcbcs 
co compensare. Otherwrse, n would thmk it was moving one way and pin rh.it in thc 
írtemery aa ¿ acttiaUy bo moving iii a dilferent directioii. i 

Gemüí: That would bo like cress-suturing thc motor nerves oí ajiiimaJs, and getring 
i^kiíhs uhétt vtm coarte extensión. 

Blüiluw: Have yon considered how diihcuh it would be Cü have a circuí t which* 
ispead ef ¡íwgetfmg éverydiing, gotfü- b.ick 10 che origin and reimcmbers what it did A 
thc finí separe but tries sonieching che, say, thc oppoNite so ardí wquencc? When that 
pirduccs no new tul u non, go bick where it was, in tho seeond sqnaio, but try thc 
opposLie, thendtm- askiTtg tm thc púttibíhty of neplacing each square m áts memory ^ 
n [íócs wtcnutically through 3 n other vvortis. thiv would requirc a vrry miihI] additiem 
ofmcmory becanse ir need nnly roinember thc en ti re p.¡>c paitern once, bm rhen, hav- 
üigiracbed che State where go.it bebavior n no tongo r a solución (which ir knows by 
fxceeiiartp -N- tiráis), then, instoad oferising íes en ti re thmkiilg, you have .1 vwitching 
ttthnujue where ir goen baek to thc ongin, and tberi teses each hypothcsis. in curmand 
hrnis che paJtkrtiLu one to replane. 

Shan sus; I hanríH convide red that. Kit 1 tilín k ir would be radie r slow, becausc di ore 
* a £iea£ áoa] of backtEúrking in that prooedure, baek to rhe originas it tries out dit- 
^rcnt bypnihcse*. 

|f ■■ knmvs hem to pet tkim ihr oripin u> thc does it Mol always 

know how tu get fmtn rile targer baek to thc origin, by .1 very simple reversa] or fhe 
aviuhrsr 

^samm Na Yon «C, chis vector field* if you likc, H uniqoe in going in tbe direc- 
«w» of tlic vaioiv but poinp btbdemud, diere are bram-h paintei so it does not » 
^cnc it carne from. 

Sav.sce; [>ocs i 3 iis vector ficld flem irtín thc targer Ert>ni every poini- 
Shaniwn: Yes, if you fóUow thc vectora yon will gct 10 the goal. but. going ¡n reverso. 
T** acorné 10 bnnch points ík>m which yon may go m any of various directions. 
Vüu Lun’i say whero the ¡Leming finger carne from by studying thc meitiory. 

Savaüe: Jt í^i j ui | (srg.Liii/ed a round any particular initiai pdint. and that n ]lt ’ 

Atures of st . that unce n lias learned thc m.ize. a you suri ic aiiyw-hori w ]Li,L il ^ 
ón its way tu the mi-’r. ir clwinhilm if you vrart ir where it h.i-Mit 1 

a ¡te ni dioso places whero ir has becn, ai id tben cotuinuen. 

McCüLtocn; Likc j man who kuows tho town s so he can go irtnn -my p.ut ru .m 
s>thcr pbce, hut jocsts t always remeniber how he went 
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Cuftjgr, Uniiiffíity of Lendcm 


!*>£! KNOW " í" y™ mi* M agretabir, bal difiere * re4ny quackm,«fcjd 
• Ht ****** - m ; not abroJutely vital, such as mattm ofemir. I shouUbc v«v ™l i 

Z t I W H Th * r> °f ind brj "S U P ■« orre «me «fcrL.nw 

wh.u f ; ” ’ Ct - ,l,SC 1 ""í 11 nuy he to 8« * cro * s cnough lo makesense« 

wn¿i [ wajií to sjy at tile cnJ. 

( .r!f 1 , ‘l' 1 W mt IO Í ,C) hfsí JS l< ’ I ,rest ' nt J w -i^ ofíooking it the prublem tacMerf bv mn- 

ciJ'"fer, " JU o " .h.,„y „f,„h t¡.,d s , ,U,. Jml ¿ 

Íínüs ni • i ’ 5 * ,,Lb h, V ’ ecl1 í;lt>clcd "Information* hy diflrrent pcople, wbkb 

^•¡¿indl^Ü ,S " Wrt * J,,d WhÍch 1 ** «" *> ^ dL» ni 

chini/now 'ril' 1J ! ? L * My , WC baVL ’ infonnatioo, wlien wc kuow «141*- 

t “L °i nOE kn0W blfyKÍ when ^1 of wr kiiow !us 


tiic nmount oí'ínt^ *" ,llejsur J f ‘ wb * ít wt ^ n ” Vv -" wecould tdk mranuigliilly about 

< ZSl^T!” T *"* re ™“ d - ■" »*“ rf*. cw«hT<-,.i 

koowlsdgc. Ic k^"bs 21 Sh?" l,h ,l, “ M*™ «iiK.-i.u.m í .lu» e o» 
l 0jticsd ± t . n \ V tJ , K[ rlKI ™ (an «imi whM we kuovv hv itream.ifpiauin. 

" r ** >°« --ILWhcn w, 

depict what wefciiow ^ k pu-turt, sir npriíentatúm, which we woutd use® 


(ndeed, tbe subjccc nuti,', I '!!'! 1 * Ji V tIUJ1 ot J nprescntatk*, wluch is j asad we. 
ing of represeni.7tiom - rh” nv " 11 ’ 1 l,líyr,, '¿tinii theoty emití be s.»d to be the nwk 
Jfi»d the mim «Tirr i„ v( k .-V . 1 tre !' t w,tys ,n whit ' h ^presentadora evm bepniduixd. 


•>nd thi¡ numerks |„>th n fth - ' reprcsentmoíjs cjh bcproducrü. 

sel ves. * bL r™ du “’ü» pnxesse, Jnti of thl . rtprcscntttion; «Jicm- 


formulate dcífniiions^ofThe centrd 7 " Scnt)t ' ol “ l activit y. w find oursdvcs.iNe® 
ifoucl, witb more res altan t ,,k m t " fJí,n ' " f lnt<irn ^ tlon tKeor>' which an- .'/w- 

tl ° n or debate about .anjüunt «)f¡nfonna? > ^ ° f , tUrrcnt h, any H ütV 

larional activity are wr tillm . r . Iat ’ 01l >* %Vc have simpty to aj?;«Whai reprcven- 

.ind wv clin uñate nu M tlf - ,i. a '' t>U j’ . int , w ^ at 'iiunmcaJ parame re r is m (¡uonoiir- 
careftil edoagí * for -1 <>r we should do ¿,¡ f« * 

optrracionaJIy 4 j OuU whirh l“-Í" lÁÍ ,'r™ ííf tí,v terlJ1 l *ndbn»ation« k dctíning Jl 
thm whkk ís the tote ,v i'í Mh-J-'i ! 'u *4 mw,w ^ íV <«tí ft» a wppcst*ta&im 4 

i 3 Xpect to find Jmbiguitic5 We sh- 13 ^ " measutlc ^l^ount of ínfomiation,» n»aj 

hasi gi ve ti them more infíir / 1 Í^'V tUo P co P^ c to difFer ¿s to whether A üt B 
i_ii mind H ¡ind airt- e.KtimpiLinu: e]i L ^ * lu *-' h * ^ave the vame rcpresenpiioiul afdvity 
ícw topics h:.ui arouse u»n Eer deh ,° Ur eK P CGttti ° 11 '- 1 not disippoÉmcd 

V’ocahuLiry, and wc have the smn* r ' ' / pr ^ cm « simply one of á defidení> 

tíic lin guistic meaiis tu dnunin^h COllhlSl<ín ^ W*hou]d hawifwí kíM 

^ 1 aftdd.theK.fo r,E ^ WCen volul ^' 


•ífraid, clierefi^r^ ( b*¡MjJr C f ' » en Volun,e ' arca - and length m measum >*í 
tions and pnjvide oursdves wirh ! riE coílcern l|Mlst bt? to makc cnou^i distinf- 


t . * . v„ llf n, n w j c u .... , up to malte ejiongli msriiu- 

utp suppJcmcnt wh.it now inust i-, eqt,at * v * ,ca bulary to jvoid majar trouble. To 

C bt 3 vrr >’ ^ndemed p^cntarion. I shaB. ir I nuy. 
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jpjxritl tó our publishcd procecdings an iniegrating survey of üie nomenclaiure of 
informaban cheory prepared for tosí years Londim Symppsiurn mi hifornuitfon 7 hí'^ry 1 
Repiranttariom commodly can origínale i ti fwo distinct vvays. Tbe difFerencc 
bctwpcrt [hese s* che csscnce of one of clie most ímpottant distinccions in Information 
4wry bdMreen tbe tim*ry tifmmmmkütim an the onc hand, and whic, for w.int of a 
brtter (mu, wt may cali che ihrory ofsacntijic mfwmatiati on the oiher, Both a eriftimu- 
mamn process anda scientific observa ti on process resuh in the appearance of a repte 
«rttttwn lea the *rep revenía tion space* of the receivcr or observa. But what distan 
lívn-^lir? communiejtxm, I suggiest: h h che tari Chat tbe representación produced h {or 
füirports tobe) a rrplkú of a represe tuacion Jre.idy prese nt to (wiíh, in the niind ufj tbe 
smdn, Commumeátinn h the aem iry of rfpJn%írm^ rvp^s^Hathnn, 

TWs. b to be contrasted widi the rypicsl activity ofphysie.il siieiititú observadora ni 
v*hrh the gna] ú the nuking of a nm represe iH.it ion, representing some addirional 
bflWfed^ tvf chal-whic h -is-phy si Cé lly-thr-t a*e cmirerning somc u nú pie spaee-cime 
traer m herecofore represen red anywherc. 

We niight pul ic cruddy ai the dtoniHtion Ix'tween the repbeation and the formula¬ 
ción o\ knowtcdgc.The problema raí sed sn che twu cases are in sanie respeets qmee dií 
tdffit, and give rise tu diEfere m orneas □ res of mú>rni Jtion 
An esample wiO ilhutmte tbis poini.Two people* A má B. are ¡ lisiening Eor a dgnal 
which cach knws wül be either a dot or ¿ das ti. A dash arrives. A has ¡nade v^rious 


líiniiiraiienEa, representa whaí happened by a graph, and remarles that there svas »a 
£ootl cM ot Information* in the signal. H says: >»[ knew ¡c would be either a or a 
■hsb.AlfI had lo do was tu make a single thoice betwceiJ onc oí iwo prefobntated rep- 
ítwnütiom, I pnied lirtk tnfomvwion-* 

A ind B, of tíHtrsc, are not in disagrccnient For hck oí a vocabidary. they ari usmg 
th^phtase ^ainount of Information" to refer tú difterent men^arable panmeters oí che 
diffecenE representan lí nal activitici sti which chey engaged. 

h {to adióse ¡utivities we shall return) veis concerned vvith representing wb.ii liad 
Jetuíüy hjpptrned. as ,i m j w, nc-ver-before -d t-sc n bed spatio-temporal patrern oí re a 
tjotisfc. B was concerncd with rcplicating che sender’s. represenxadona] syrnbo a 1 _ ,AÍÍ J . 
f^him. whai bappened wa% merely r u determinarle oí s choicc beíween pre< oitctixn 
^sibilincs. 

íhtcoñcei\ r fd jKiüsibihtiL^: thal i i . the key phrase in cdíiiniiinicafiori iIkoiv I 
^tmHmi*íiti<m engíneer assuiMes that the receiver possesses a tilinjg caluiu i or ; r. 

rqírvsentations. so that for fnrn a signa] is an ifistniction cu aeínt oik nicl ^ 
*^mbíy or étmtnMe* of possibitities already íorescen and pn.iv.ded for. His rtprew - 
ütiümJ aen-viry is not a comtmctiom) but a jeferíiwe operation. 

Vott irt j]| familiar, I expea, vvith the way in which ^mount oi inlonuatHWi 
Wmed for a seltx-tive operatiun. Wc imagine onr^elves playing a iram o _ _ 

ni which rvery quesdon may reeeivr unly tbe aiiswci ^ ot ■ 

'tóme ^rn^s^mt^ttformatim (the adjeenve. I think + is cssentia . as c 1L _ 

QÍ wh quwtiom logieaJly necessary to deierminc tbe se ] ^a ] om '_ 
out of j\ r ptMsibihdes, íbr cxample, vve require at ]east IJ1£ 1 

rio aasvref^ , 

'J'^ len poufbilitic* are more ti Icol y illa» ótherrs, wc kecf P™P” rt,í 
r ep4n:ai oí thtm in our tUing eabinet, hv chal (wilb apcininm ^^ LÍLlu ' 

11 fower queidom lo hu o ti chose which are more oícen rt qmri e 

^ une of ütesc r say^ che ith, occupies (1/N,) of the tding cabinet* 

^ u Khly logrA', queañom and answers to loe ate it- 


k will reqiñre 
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We say ib jl lis selección has rcquired (or pmvided) log, X *bitH ofdeot^c iníoitru- 
liorir The averie nuniher of bits per selección wilt evaden tly be the weiphtcd it¡e.iri oí 
lo^ 2 ¿V (as detmed above} over ¿JE posible selecciona. Lint we have ^upposd 5 hir sdi 
possibility oceuples spacc in the cabnsec pmporimnal rn its own frcquency oÍücíuj- 
rence. The weighted mean is chics simpiy Z {1 / \\ ) log v X,. or in cernís of pmlubLky 
(pace che Hgorútt}: Zpjogip, 

So muda íor seleccive Information in conimunJca&on theory. Oaude ¡ SliLiimon and 
others, ofeourse, tre.iitrd the whoJe matter ¡ti greatcf decaíI sume yn-is %n-j (I) (2J.W 
I ha ve given tlm otidinc onb co hd§> us to sce wftcrr it fits inio che general pódxirr. 
Amoiijit üf sdectivc iníormatum ¡s cvidently a mensure of che tfatistied! mriq oíd jqv 
resetu ición and has no dirru logical comiecrion vvilh its form or contení» caíept in 
easés where ib ese affect sis stafistkal status. One woni which \%;as unejcpecíed ldílIJ 
Vivid inore sele¡ ti ve información to i reeetvet than a vvhoíc panigraph which he Lneu 
he wouJd receivt. 

Now ir ís evident that iu any siruation in which what is observad is thougjit pÍk 
speeifying one out o£ an ensamble oí preeonctivcd possibibtics, ihe amount óí selec- 
i\\'v iníúrmatioti so spccified can in principie be computad. Fbe enneept has. dtef!.- 
fbíe, a ntuch wider dont.mi of usefulncss iban that oí" Comiminicatioil theory, fhc 
piunt b that ¡i in aJways a rdevant p.irimecer of a eommunication proeess, hex^mesy-- 
cesíful L'oinnmnication dependa on symbol.í having signiheanec fbr clic mriwt. anJ 
lience oti tlteir beitig alneady in some seme prcfabrivaíed tur hixn. The poética! diffi- 
eulty oí eoLirse. is to estímale the proportions of che appioprútc ensemble, wheri dirve 
are determined by subjeccively - and cven unconscioiisly - assessed proba baliries 

Bilí novv leí us rum cu chis nther ptohlem, whkh Gkcs, s,iy r thc physiL-jsc: naincJy, 
3naki]]g a representadon oi that-whictl-is-physieally che ase eoneerning some traet oí 
spjee-tmie. I bis I bave diseussed at Jength dscwhere (3) (4). md I want nuw oely to 
indu-ate rile different and eornplémenlary senses ofthe cenn 4nfbmiatioil-conKiitf io 
wbn h ii gives rise, and to oudinc the kind oí tbrnuh\m which is useful m represe^ 
che processes eom erned. 

Hete we are not usually in a po-sicion lo selcct from a hlmg cabinct of picfrntifld 
re presen cations' we h^tvc to pmduce our represen tations ab itriim Onr seicntctit repn: 
seutaCKiii is ÉJi general eompounded of cien ten es asserting eeruiti relations beovcetLthc 
tnagmCLk í ot a volcage and j pardculif point on \ time .íxts, ot between thc interisin 
o cranstmttc ¡gbc atld a particular co-ordinate intersección m thc freíd of view of 3 
fcrt™ C ° Pe ' ^ exatll ^ íc,m ' sa V voltage was ¡U volts ac time i xv 10.5 at h * iLllJ 

V ur Cn I]a ^' c "pvraiiEjiiaJíy j certain nuniber nf distinct coordínate vdkies 

m J. as f and i enahlc us to prepare m advanee che lame number üfdimngvi^l it 
.bbnk suternentsH of che form: «The magnitud* bad the «duc suá má 

ende ii id rb ^ " ^ ' 7jl Í£>r £ Jn+t' ° f what hav* yon), or nathrr, -7'he niagUJ- 

S de d l " V S C ^ h *irh over die co-o^rtate inte™] ^ «did 4L 

ib'éñ fdl' in t* < ] M +■ 31 \’ Ln ^ s m t * lcse H tatements or *prüpositional hinction* 1 wt 
iJ-k n mi m as a resuit oí our observations, | 

dÍ5tingüishabiv inw Lutd ,^ lth 3 tw ofo]d ptoblem: Fine, wc musí be ¿ble ro dé»' 1 
other Wíirds sometí tlK \ bt:?nk Matemente which we want co pieprc. ] n 

enablc us to idenH^ ^ ^ at lhc Experimental apparatm or procedían: 

.. sJm - «• ** 

W<? iplují in« ÍOr OUr Statcmeuís by observación of «el»®- 

’ 1 Líl ^P^k, into ciie bknk spaecs w r hich we b^vc forihe» 

■d structure. It we hc;s]| a typical siatenicnc dldwfl 


-ii.., ,. W LL I >LJÍ .¡K 

tn ° l,r P reVloUll y P*pwd ptopoiitiona 
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[o the íwmimplc íurfli. * Vaiur X i r Lies to its ce r val V, ■■ the n our t wti proble n is are che 
mMfenroif di'firtfíj™ l]/ Y\W fJci' of cvidctucjor X 

[ ihmk diere si -i áir inilügy oí dic First problcnu hy che vvay. it you imagine ,l fly 
díiwlai^ orí .i periretly blinL intrntir n luce sheet. líyou watit 10 inake a deser iptioii 
afthe nWvTmenti oí the flly. you are wordless uniese you ha ve somc nieins, by projeet- 
íag eím co-onhiufic witern oí your eye, or somc w.n or anather, oí identifymg co- 
-.tiJíiu'í; jim i i tes on the bljiik sheet; 3rt unte r to uiier yeuir dcscription, iu order to ¡nake 
aay saerttific staietneni ai all abone che maveniente of che fiy you musí somehow or 
ístbcrluvc me¿ns of hbeling. the fly\ posición. In a seme, tbcretore, it would be defen¬ 
dible iü say chac tlut whieh embies us to n.irne, lo ¡formúlate our propositions, or¡/¿r- 
híjícii .u Or al any rate wc van define a me.isu re oí wj^rmatton amtnif in a ccrtain sense 
í íhe ncmiber oí indípfiidcnt proponJtici u il tunctions whidi wr are eoabkd by ,1 p.ir- 
nroJu tspermivnul uiethoJ cu formúlale. To discinguish ihis from other senses oí the 
ícrm. wv shall cali le the jfmrfMruf iiiíormatiou rsmtenl of our representatío n, 3 tus 
ccwJd be describid ;li the number oflugieaJiy distirtguishablc degrecs oí freednn* of 
the ncpresenúiion. Eaeh ot the bLuik sutemenfe wc were calking about u niamcnt ago 
represen ts ideoliy one independen! respeet m whicfi che rcpiesentatbii could be differ- 


Uit. 


I dfln't tbink Chat in chis gathering ic vvauld be approprLkte tu po loo íar in«3 te-!, bm 
aünio, bul I do want cü mrntiun thit Gabor {3b ni dio tidd of eonirnuiiicatinn, 
defined whit ha ealled the *aniount oi información* in a figual ni sin. b a way i im K 
esKnúaUy ulking jboul the n umbo ni' indcpetidenl propositicn^ nctessan tu 
Jeijíii 1 jt^ iicnplilude ovur a given periud oé tmie. Lees Jook -»t an examplc- 
Svpposc we wat it lo represen! the voba^e oí a sitial connng through .* di.miK of ¿ 
v«uin biiid widdl, as a íunctiort of time. At eeriain inerváis, we want io ^ 
líidiiigii tú próvido *new« ordinales fot our graph. < H’iviously, however, d isc u e tiio 
tftovW tügetbef the y ¿re pracnually tkt same rrading, sint:e tW' inerta o ni sy u 
pmtnü ven, capul chanten. C-abor showed by .m eleti-mr ruethod tor | tu h l i '^ 
Lha thcrr is ,t mimmal sepantion ili timo btítween rcjdnigs, below ^ 111 1 L ' 1 . . 
feacerüiti critcrkMi of independcnce) they eease to be #practicalty v ' 

tu iilmal sepa raíl un kt us cali u Ar - is related io ihe band vl udth J b '* VLT ^. 11 ■ 
^btjiícL of thf íurni Ar - Ar a K , wbere K ii a constaut depeinliug on l 0|l tL "_, , , 

^thc ünkF Vü.There ü ¡nddentally a wthor intriguing ivjy o_t lookm^ d 
'■4nt ,i-i> iueít non, which brings ouc che ract tfiat the si^e oi che ' ntt ' in, ' l i opee- 

n ' dl, V by our líiabitity to ñame a Hlrdler unerval in the latiguee vi wnt < _ _ ' . jS 

^Onafly clcftncd by ihe apparatus wc ¿re nsing. So tbe ►uncertaints priiu 

. 

»k™ Voo «V ¿ y«, L^cncUiL a™. - » *»f 'S'SSd^ 

H3t ^huméis oí n^rrois’ batid width, m which case cach sifítul ' V( ' 11 ^ .^ld havt a 
nni . f t0 bc 'uccerdcd by ics iicxt practicilly indcpeiideiti signa , toffftlitT in 

bmd width; dwn you would taw nuny independent readmgs ■ ^ ^ 

ln ^ so th.it his definidor! i>r .«nouitt ofi miornianon* was. ^’ n > / f pn , v ¡ded 

^rofübtk OT blank statcnc-nts with which his expenme^ ™ 
s ni, a priori, before che performing of tbe esperiment. b ^ 1 K N ^ w-lúch is to be 
njiiitutof his ultímate descripción of the signal. A gtven vuk ] ^ kuowicdge 

fot a j^ven time H ptóvides him befóte clie experimtnc _ co uld be 

■ yt JiTactically independen! proposiimns (as he detined im Lpt 

^’übicd about omplitudc. 


[iflt] 
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L et\ go oji now lo che cotnplemenLiry probkm; namcly, che col lee non of evidencie 
by perfomiing tbe expenmcnt. or, i I" you like, thc acqLmition oí j meiwc ol'úirr/rdfjifif 
it] thc propositions which wc are going to malte, in ibis case abone our sitial voltaje 
over a given períod of time. Mere wc imke tonuct wilh che tbinking of R. A. fisher 


who. back in the cari y chjrties ur beibre, btit in particular it¡ bis book. íhe Design oí 


Expenmt'nti, lii 1935 (ó), dcfined whit be l jLled amoum oí Information- m siiLh j 
way chut, in thc limpíese case* it is mesurad by thc reciproca! of die varíame oíl ifci- 
eemícmI samplc. In ocher wordU, ií wc cake thc case oí' t omínunication, Ftshcr maiÍc L 
,:, iniount üí informamn? drpend on che amoum oí nni.se prese nt in a signa! - co be 
prceise H clie moise power,« or at any me íhe variance of the antpJitude - taking die 
reciproca! oí it ¿s his measure* 

WelL chis qLuntity is tioi dimensión lew. Again. I done wam ro boihcr going imo 
detait coQ> ilute b, but ic iü truc for a cerlain class of mesmjrctticilfc that if yuu take íhe 
Ji87] ratro ot tbe magnitud^ itsefí to che | noisc ampbtnde and squane ii {the vanante besng 
che square rst che noise amplittidc)* you ger someching which wl- can cali tbe ¿rifltfrííif of 
meirkíil Íflfprmt)iiiffi á which certamly ineniases as tbe reliahüity oí yoiir mcasuitment 
[liereases, li you luve ,1 voltage of l() volts with noise of I volt, tben chai gives 2 mere 
reliable rvading chan íhe measorement of 1 í I- volts vvitb 2 nnjse of2 volts; and jc is abo, 
inmícivcly at any rute, more woith wbife chan a meas u re moni oí 5 volts wilh a noise 
voltage oí 1 volt. The signa!-noise ratio, of course T is familiar to eléctrica! enginccn ¡Jfl 
reMted. at any rale, co the noción oí rchability; and I thmk ¿fwe pass Itoih chis pardeu- 
3ar ilustración, wc can agnee chai, in general, ibis is a legitímate and distinct use of thc 
phrasc »ajnount oí itiformibom to represen c che dmemnt óf mátmx we have fot íhe 
scateme.u we are mikmg abmit a rcading. Passing further froni the destTipúon of irath 
to thc general notion of ihc asseriíon of propositiom, wc can say thac in a repn- 
sc ntacion whii h sve have been enabled to make by eertain observatiem^, by dcsiáng an 
experimenta] síLu.ition in which ,j giwn number of strnetural proporcional funrtions 
are pnsvided, then we can define a measurc of onr total evidence for the proposiñons 
v. na i wc eveiunally tbmuilaie, ,is tbe total amoimt of métrica] información providcd 
hy che experíment, 



su it, which in this case is che square of thc sigua| noise ratio, is addibvc in che sense 
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vdtage mtisurenieiu, the two pmpositaom concern two suceessive indcpendent read 
mp.*nd diese wfiúr componente are jctuaJJy proportional to ihe signa knoise vohagt 
•.!:■■ In ihjt case, of couim-, thr sqiure afilie length oí thc resulta ti t is thc sum oí che 
■^lurr- ni thc ]cngth* of i& individual componente and is proporcioné to che tbtal 
cnergyandso \\v gvi i represctiuuon in u hu h additivity U preservad. 

Huw don all this reíate to oür miné lunitm, rhe nne which is fa mili ar to all oí us 
che dcímitlon oí Information wínch CLaudr h.m given m fonMttumcation theory. in 
Emití, roughly ipcaking, of thc statistaeal Wíty df a tepraaicateOíl? Well, L would silg¬ 
ara [lúe ií wt' lud en ivimnuink .ttc 10 somebody dse 4 representa tion such as thc one 
wc tueve devdoped, we emild cJnnk oí our activa ty as íosurueimg him to sclcct nm oía 
«.cíuiíi numbir oí posible p-miumis fbr tile iaitbrmatkm vector, onc represen btig che 
ende that we hjw obt.nried The tip of thc vector Can be represented a\ occupying 
'>nc of i munber oí celLs mto whn h the npace is divided or quantizrd. In thar ose (nn 
thc issumption that e-wrh povitiora ¡s cqiMlty probable for the sake of argtimenr), we can 
Ac c] i l = Inganlhm (base 2 oí thc iiumbcr oí possi ble pos it loes oui of which our rv&ult 
hu sílected une*. as a measure. íme T ot thc ntimbcr OÍ bunry dt-i. isa oras to whith ihis 
sékrtion ti equivalen! and, henee, os, .i nic^sure qf thc attiount of inlormation sn ^han- 
tum i «me. which yon refttcnibcr w dista ngmshed by calhng it the miount-af-sctertnw 
Enfbniutlnn From chis «suidppmt» wlien wc ate tjlkmg ahout inturnaatioii ^oiitcJitp 
-\L- J.rv nasv Ehinktng ol the problcm oí n^íiuif^ by a certain procediire, ■« procure 
m wfoch we h.ive a íihng i-ihmct ol'J posible rcpri-senuiiuris ol thi* saro antl v.e 
bit lo píck tKic ltíji OÍ n, lint sve jssumc fot thc mornent rhai thene are 

fls# JiiilaBcquaBy npeneoted m our filóig catín** In tM l ‘¡«- ,n . *' 

che mjtnhfr .»l po^ihihut-s ii-prfu’itts, voii rfnu*mlvr. rlu- n.immum 111111 c . V, 
i f^vc queitiou» in i gime of twrniv nm-suons by which we sjou t •». ' ' l ^ 
«híd» Z b« n ZáEd. I won-t boíher W «o teto *e c^ wherc thc-p^ b.im s ^ 

lfl©*nthE]| ot the nurnber ot ecl]s stit] glff yújj L< ‘ , _ 

n.ii wjrp yoiar spacc so rh.ic .til eelli remain eqiíally hke \ m u xJ^eh 

ELrapAolatíriit. wc see.i rh-.r feetwei^ 

■ nahles ui to máke tu ,idd it> a pepraedtaeioti^ We -nresenratiem already id 

pnsblem of ^«nrmiirr^rirvi (vvhtch ii thc produenon icre o ^ nrobíem oÍSlVCíj- 

rxiitcnce MHiiewhcre, | i» ptetiibriCJtmí cmaiponcnt!*'at c* • tWiEcm ¡ve defmitiün 
tifie ir>L-npíj^M. where yonr tmn proceduie nunt P r4 - At 1 ■ 1 

■^:th the syniboís ihit .ippeai in vinir represenr.naon- thc pmb- 

tn conununkaiiiTii bctwecn hnm4li being> ^ i3 ^ 3 . ■ . m Q y a representación - a 

Inii h uksiakjteh thc producción m niic rvasomng ,ni L ÍJ , RL | |1Hl] , m case cüiiinm 
patimi - aJreaJy presem in aiioiher nMSomng lutt un ^ ■ | wuV ]rt which w-' c< u jM 

ttfcnit»tfacqn k niíercML-d i.illv m che i |||hr 1 f ' ,3 " atíd ■ ; |:| 

fonduetche selectiva operaLion thát cvtíkcs the »PP ^ logaríthm pí í* 

«fa this hy coding. we 'are aíways prepared 0 f inhnmaiion ^vcinirre- 

íoul ntimber oí pmüiíbihraes as our Tiicasure oí mu ArrK 

^Ptctivt oídle propertin oí ihe p.ittetn ^ignihe - ■ ^hich you ^ t ' m3 “ 

In the other prncM, the pmt es* P* ^ivimlh your 

ibncrd hy ,i HtiLJtion abotit wbwíb >' tHI 1131 ' -j y^p with (d CCJllL ^ ^nf 

method,\Tíui taode of appfüachmg thc ^ Tnibcancc to - a certain num ^ 

poisibihty af formulanng givmg LlLstiriííubha l tü adduce evidente 

pnipmiiiom. and (h) on a mide ol obsersíng cW|1 ’ 

*»e (sopemtiom. e in nose we forg^ r fc,r tll . c 

Níow, wliai íbouc thf cancept ut meantes- 1 ^ ¡n „ e |¡je, and jos* ^ 11L 

4íWt llgM b, which jrc \üry ntíen w.nboK fot S 
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of rwo proponín ordinary mathtf matinal íügtc, í>np couL! say that st yon isscrtcd 
tvw> indepcrdem po jposi tioais A and B n you have fiaid sorncÉing w hk h is equival™ 
to i]ie logical cÉnbituúon ot tbese two. which cernid he s-ytnbolizcdi, thereton;, í 
póint ■□ a diagnm wfth íbur possible positions (Figure É i). In posición hyou have said 
hoth, En position 2, yon ■say *Ao but noi *B,« and so Ott- And ene c;in s.»y in a cough 
way that the síatement you mate could be defitied by i vector — the vector ImkLng 
thesc poines to che nrigin-which has four possible quantal posición*. 


2 



P*o| | 3t U common expericnee ih je we do not define many of our ecmcept* in tenns of a. 
*ec of un ¡que proposición*. Someone mcntioricrd, I think yestenday, th.it the conccpt of 
a ehair is not definible simply by enumerating a c emití nunibrr of uh^Lr^Lttrástics. 
because we alí know that if a chair doesn'c have a íeg, we may stilLjudge that le is a 
ebair which has lost its leg, or soitielbing like tliat, E have heard of sornc woit goiny 
ou i ó Cambridge, Enghnd, on (ios point with, I believe, the coatltision that the niost 
yon tan do may be to enumérate a set of possible cbarai censtics oí dura» trf whfcli 
any adtquate sub&deetion cumtitutes a chaar whetr tbund. Wbat we would lila:, ít 
wems, i s sonie way ot symbolizing the partiat participación of onc or more chiracttri*- 
tics in a ddinitiofl. I he blaek andi whitc of atomic ycs^or-íio componente is too ccorsc* 
fot our everyday teriíis. 

Welt, ilísw, tan \ve sharpen up chis notUm of partiaJ participación?* What lolsIlI sw 
mean hy ssying that a certaín cerní monis »a littEe of A and a lot of IV instnJ ot 
aceepting the fbur- way thoiee offered to us hy convcntioml logic in Fignirt '■& Sup- 
pose w-‘e try to say t3 ui the meatiing of a term represe nts, not a discrete scteLnon fitwn 
a set ihf yes-or-no chacacteristics, but a scíettton of cach rji j fwíapR pr^piV 'i M- Vi 1 h.i' 
reasotiahie meaning could we givc Eo that? 

Vt luit we eouid mean, ot tourse, is that our dtfinitions ace ostensiva - that thetc 
meaning is dehned in terrns ot exptrience. I hrn, iii die p.ist over which A given tertti 
has sequired eertain associationsi — to whieh wc point, MiiplititJy ur explicidy, in prdec 
to gíve our ostemive dehmtion - we have fbund that A wj* associarrd only 1Ü tim«. 
S. 1 V, and B, 100 times, so that the temí mtum üttíe of A and a lot of B.* Ifyou hkc w 
pieture the elementary tharaoerisciev as spread out aíong a ít-ile, the meaning oí¿ 
term bccomes a kind of spectrum, a ípcttraj distribución, over the <\ the a L bnve 
trequcncies of oteurrente of the different elemente being symhotized bv che heighr é 
Tile spectrum over che correspondió poinrs on the scale. 

! if] atn makiiig that clcar? The idea is that you think of chaire ¿s thtrygs 

sonlctimes having four legs, backs, and wliat have vou; then, again some chaiw ^ 
back Icss, sorne diatrs do not llave four lcgs p and so on. So, ¡f we accept tbesc (*r ^ 
sake ot argument) as simple yes^or-no characters. then over a long experiencr ol'tht 
wotd ochair,- we should build up a concept oí ^.-hairfuhess- which coükl be definí 
by the proportions ot ditlcrent chamcter. in the ensemble of aü ehatrs espenenred 
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The imcteunig ihmg k thjt üumducmg rhis postihitiry woíild correspondí m our 
vector model (Figure **) Ki attrvbvüing Kigmíittinc'e en al] üriehuciorts of the vector. 

In’tr.iJ i>f hjving merely the fKroibilitv th.it the vector js vertical, hurizuntd, «r at 45° P 
ftr rui* tuve ihe putsibiJirv ot *, onceptually infinitesimal gradations nf orientación of [iíij 
the vector Quite piraseis; wbat wc tiiein hy the mwiiini; oí" -l giveti temí which is 
tirliniblr in tein is oí’ihi-n spjee oí b«i*u vector* (dementary component chiiaders) i* 
ihc lvi m í<ite L > fT ot m (rprevtrnutivc vector the dirección which defines the proporción 
in which thnrf clcmenurv ccimponerits enter into rtwr exptnínce ot the ostensiva det- 
Lfution o( the tef ni. 

Pittv You are atsuming thai it i*, an elhfi$0id? 

M.u Kav I n me w u jg-iin Ciivm two pn>po*itions. A >ind 13. S am suggesting chai a 
profmtkHi which t% ndther A ñor B ñor Á md 13 eLiually. or, it yoü hker. ■■ v ^ l - 1| | í 
svhjch h drfmcd neithcr bv the charaeter A m» ihe c haracter 13 áñj ñor by bmh 
cqiulhvbut by the two m cerní» propamom statisücaily, can be dclmed by a direc non 
icvthn ipace {figure 10). 



Pnr*: They combine addmvdy? That i* wh-it 1 wondered- 

MaíK.W: Yes . 

f^TTS: Tliai » the point. 

Mm Kav AH nj^ht, Now, you can *ce ihM t!u ! ! a LjlC w hich represen» 

MrdjLUM n. l malte tIm l ' k ‘' lr tor ." 1T1C [ „i 5 „ 1S .mother prupontion- 

Om ítem of «rurlurr on 4 logo» P rltu l P k ■ 1 "’ L ’ t rlcl ' 1 

Fhí discanto uut on each ot (hese ^ rt ‘ ^e m*- 1114,1 ", nrtciíe. It ' s posible. °i 

k av : Yes, the squire mot <>i metro, i L , t | ,hat ,is the 4Í | 

ctiurse, to u^L’ diffenent nieirns lie a-. Ynu L ' ir1, . j ^ i n quantum the<']->■- ^ 

mduüon. go« fhnn II to l.so itnff-h ^nlv r °" ... n ^ kt} no reitriccíon, anct i 

tf juti ire Jrjlirn! ir, uTtm of nidtO«iJ intortuaU^ V ^ ^ tofinite . numberor 

diitaoce could go to infinity (which wouk 

«P erienc «) >llbr i v .mpotum.The pomt » 

TIchuiic ofnictTn tbr our purpose n<,E ^" nce co rlic mi'amttji a ) ^ ^u'Jí^vc- 
vntli i gjvcá nietTÍf >n>u can give .i P 1 *'***- s '^ , ri vfiwr W ' U h,lVC . lí .' vVC s ha 31 

d .ffurn indiviitáal, remembering I th,n 1 111 j ^ 0 i] 1t »r thJ'itc 5 “ ' v u 
Im W his owo nrt eiving appataf 4 '" 1111 ‘ rtrtam ly 

tome to tn Partll. ir - rc - c Jy nicánmistul, ■ l1UI ¡ 

l-t ™ „f ,„„™, of .nmr» ,h ' nrft>r ':,,í «loes, *»• 

« p K ,„ c . So I ,h,i » <«&* ¡„,„,n,«.on W ** *ZEL 

mcaning F i but ütat wc otight u> keep '^"ZtTáó* rü^m.íb 1 l ir, 'l vl 111 
rlbUnct. I would su¿*g«t that v>e fin. Mi 


l>«l 
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any body oí data or any represenufíon,, define quite unarnbiguoiisiy what wc mean by 
(jj) the amount of structural Information, dimeusiomlity, number of degren offíw- 
dotn. if you likc; ffc) rhe Jinoont of métrica! míormatkm* thc degrre of eonfidetiee in, 
ur thí ¡miouut of evirfence for, thc asstrdon represen trd by che naming of tbc proposi- 
(ions or thc making of thc 'tea teme ni, and (■) ih^ amount ut sdcctive Jiiformition, 
mosurmg the statistied rarity oí the sdectivr operation spedfied by the nasníngof thc 
total propositan. From thc tasr point of view, when dus (Figure 10) comes up, I think 
of it as ni instructinn io me lo makc a seiectioil finom the repertoirr oí my past expcii- 
ence to represent il. To cake tlns very simple cáse, ií there are only twu jhimíIjIc 
cholees, and if one of them lias in ilie pa*t been elirited ten times more fittpiemly 
ihan the other T ihen one cernid imagine tli«at uver tlie conree of time 1 wmild evoht 4 
m taris of sdeeting whieh involved fcwex binary cboices than the means of 4eÍL’ct- 

ing *A S * so that i na sertv? 1 shouJd vay ihat receiving the meftage that eJicited givr 
me Ies* Information than rccdviflg the méíisjge that el tened -A.+- Tbcn I shouM be 
talking ¡ibout selectoive Information; 3 should essentüily be teferriug the incommg rep¬ 
rese marión to my cnscmbJe or assembly of past-cxpericnccd sittíattoftf in whieh thc 
sime representador! aróse. 

McCulloch: Wall you Lie up whieh of diese is riow reíated to the tonccpr ot 
entropy? 

Maí.Kay: It is nther iniriguing^ really, beca use at shows how bewildffrmcní arisfi il 
one does not define ones en semble. 3 made it ele ar, I think, that sdecdve intbnnadon 
is dehned only reta ti ve to an enscmble - to a fíling eibinet. It is a mensure ni thc 
amount oftnniblc it wotlld give you to pii k out the thing y\m are talking aboiií in the 
fíling calumet ifthe fíling cabmet is devigned accordmg to optimum principies 
Now, suppose that m the case of voltage ineasiirerncnt wc uke the definíticni oí 
TiictricaJ iníorniatmn contcnt as sigaal-noíse power ratio, and suppose wc inqttaix' 
íniich entropy ebange is involved in me.i^uring a single ¿ndependent reáding T usio^í thc 
défínidon diar one indepeaadent reading requíres jet mncerLmity pn>ductf A/- Ar d 
Lií3] the order of 1/2- Wc can suppose: that we ha ve loaded our source with i matched » 
rcsistance at tempera tu re 1, \n that c3ie "ttóiüe powcr* i given by where k aj 

BoJtzminn s constant and Af, .is befóte, thr band wídth. Fer unit of metrical infofiuí- 
tion, the tefe ire sve shal] require signil-powcr dissipatioii at least equal to kTAj, aiid 
therefore energ\- dissípation of k l'AflAi, where Ar ¡$ the mmínial duration appnipTiaK 
to the band width Af. í± vve now j^k what the entropy mercase eorresponding m ihb 
minsfer of energy at tempemure /' is to he. we fmd irs luwer bourni. at least, hy divid- 
i ] ig the energy transiera lí by the tempera tu re at whieh the traufer ocrim - if ^ »' n 
rhe range for whieh clasica) Boltzimnn statisties hold, of coune. Since A/- Ar i> of 
tht order !.-■ we stee that a physical enttopy iiicreasc i^ requited whieh cannot be less 
rhan abouL I ■ 2 k uníts, fhc amount oí entropy c hange íii general is pn>porti(Hial to thc 
amount of metrkal infbrmation, so — 

IhTTs : This is rhe mínimum amount of entropy! 

MacKay: Yes. 


Hits: Iílíl thc actual 


iJits unes not cstablis h 


1 1JJ 11 ÜL'-L LkLH L UE‘1>Vl L l * 


entropy and metrieal Information. 

Mac.Kav; rim cstablúhn ilir actual entropy change and the actual metrieal mttmi»- 
tion tuntcnt. if yon e^ract sil tile metrieal Information. 

|J[1TS: N ”’ thf etltTO P>' change can he ^rcater than that 
M^Kav: lh.c, but it can be equa] to it under optimum cordmorn. 

us, you ve, equatev the rmnjnial entropy change to the sqp are nfthe lengdi ofout 
m.™on vector. On the other band. the amount ofw E infoni JÚn^ « 
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«Hict P 1% JlíhuNc jv tJic h^intlmi nt the iiumber of disiirigimlmble positiom oí 
tk iníormatiiHi vector. which is not the same ihing. 

1 lm rtngttr jppear lo be a becawt* of Cpwrse^ wheti yon define ammitiE of 

'i'^Tivr informan on kn irrftfe cif pmb-ib limes, yon amw ai soinethmg which has the 
sime íorcn a* tht detinitíon oí cnrnqry m se.umtiL.il medial lies. The point is thnt we 
luir hc^iín by ¿«mrimig tach oí thtwe poMtions of che vector to be equatly likcly, ni 
compttting aur anunuit oI ideedw nitor' ni.it ion. We km done so bccause we are pre¬ 
parad to operase in lucb a w¿v thai ai out reecivmg crld we can regañí eaeh ot tbosc 
fl^uk *t eqiíaliy Ukriy Conseqiurntly, wc are reterring tuir qucstkm ;ih iü the amomit 
of fdcitivr mlbrmation to ai 3 en semble appmpn.it e lo ihe .nsuruplint] ihai all ei thos* 
’iatev uc equaHy probable - 111 whidi, it yon Jike r .ill posvible States are equally repn L - 
■entni 

U'lien ut cafeiibtc the amemnt oí phymil cmropy, on the ocher hand, we are refcr- 
ring 10 the cmemble ippmprute fo a phyúcal syíiem in equilibrium at iemper,iitirc n 
tüf whrch uch j 31 ¡nmihle % Liles are equally probable. And I thutk thzt a t e c a es 
ttd parado»* | whuch k«p CfOpping up »t® the rebtion between &MW' 
offdccdMinfomuiiMi and the eomttf* ot physical enm>py dwappear ■ - 
<Mr what auembly i* bcin* u»d fbr the .ompuLitiur. ot tlic mnoum o ( 
infomution. (í thnkild he sntereMed to know whether yQU agre*- ^ li i t ja . _ 

«onJ.Yoa iíft the phyéral iikwiw it ymi im- att a*wmWy define °* 1 , r[ |fH»i 
rijiuUhnum. and ymi gd Multe dirtcT. ru iucumitc. oí u ukclv. In 
ifcmbly (the (¡Una eabtnet ot the tecci^r) tiui M js >-q v > • ^ 

th« Mw it ■ de rmirk.il mformattOfi < ootent and not ilic selcctiv^ n ’ . , 

«ütha. '."i n l.io • .,,11, r h,u. al ,mron .. Hocs ll M « ^^ct ^ 1 . 

Vk L'uluoch: That jmwm tny question. Are there any t t, e ™^^nrfsy»holhm 
rioclnn-c fian tbe floov,dwn i think wc l ” "f ^ L . n r|1 , m von Foeretéfc 

fnd then dfecw tt upen 10 dinu^mn I bflieve therc is ° n<? *1 ,j\ imi- 

VÍJN thMOttt < . 11 ) lile tw.) ww A .nid H. which JTC ™ ‘ , l]p i ia Jn d 

Óiy vtttors, liso \>e eonsidered -ls omolts oí two ot ier * 

kti. and síí olí? nlJf|e Q nE? naturaESy 

M,«:K^y: Ye\ r indeai Hi.h i toes bnng nf 1 -k point 1 s UHL n^wdl ,ihf first nn-asiir^ 
«b iMth irspect to wlmt are thosc ditTerent ÍWSWW nkVf ^ su bdivÍHÍoji of ít p vt ‘ n 

d» ítructural t U é Ü l Bt, wc aw 1H invariaht ^ic 3 ^ f rcLl ucnL v kn^ or [ ^ 1]K ‘ 

hundwidth and time tracl No m.uter how yon 4 l, P ll P ■’ ^ na|es . (You ean certaitsly 
triei. you t an oever gct more th-in 2 /r indcpem ^ nt Sl ^ 3 . HirterciU ma«er ) The ***-" 

^tmiort Jmtmguishablé i*aUwf ol each ordinaic. m* ^ invariant wi^h respeetto 

ksnd libíasuirCk the mclrical informatiocL contmU _ ^ lK h che tliinl is ] 1L 

coaita trice of intic pcndtnt readinp. k3 V .«ser»j_,i ^ y csn do by ingCTiuity m 
thiiíni nicjiure representa the invariant nppsr LTúit 
otding. h thji lili, nr Shanrmn? 


ShAíINuN; lJfcU - 

Mac Kav; Perh^w you could put m vi sentcot-C 
to. 


wh.ii tlic third a ¡nV 


|I<M] 


ariaíit with respes 


, , . r pl tlie fin* P 1 ^'^ ,he 

Sh*«n»s: Thrtr ^ two thingt I niight süc h. ú not ¡ítv^' *f 

Hinil mmax* is rcally a mesure oí dimcimioiia nS ¡¿J regios 1 ^ 

«tythmg ywu do. For exaniple. vou c¡m n»P J ' V(H1 ^aunot d" íl , ' vlC *’ ’ ‘ ¡ fl wiri- 
oftr tttno into a one- OC toMlmietision^^ itrUCÍrilí d df 

itd iiup ( ii rt r, co I would pretel to cliaractcr dimensión * l> ^ 1 

■im undi*r ^11 lopologica] rruppings* t hese 00 [ 
djfitemiork thcory suic^. 
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!t reems to me that another w.ty of characterízing selectñc Information ti dui it U 
p?5] invarkitt under all one-one prubabihty-presemng mJp | pín^ oí a spaec into íCsclf, 
Caneen iracing on the dütfribption íuiiciion oí the enscmble, whieh is che ptiimrv 
concern of the selectivr infortmtioii, ir k invadan c uiiíkr any such mca^re-preserving 
mapping, because k ¡s delintódjus! m lerins oí thc probaMIily ineasure. 

VUí:Kav: Yes, You would agxee, fhou^h, that írnril che peine oí view oí che expái- 
menrt-r. who does not think so much in terms of niappings as oí design* ¿n expíiñ- 
menter who knows that he can play with choppirtg Lip band width - rmilüplcKtng 
band width and ttmltiplexing time - thc hm nicasure is ijwariant with ttJpect to hb 
ingenuity in dcsígn, It representa the upper limít tú the nttmher of indepeadou physi- 
ral readings you can gct by útil izaban ot a given Irequency band widcb in a given tune. 
Shannon. it seenxs to me it depends on hovv much choppirtg you are alio^mg; that 
in, therr are thesc ont-t o-one mappings of a Ehrcc-dinicnsiou.il space tuto a iwo- 
dímensional space, which correspond to w.lvs of compressing band width or enkrgittg 
band wideh. either way which preserve evcrylhing -- I mean, tíyotir wcpminmtrr b 
mggcd oiough with bis equiparen!, he can actualív do chai, so u es not invarúnt undcT 
anything he can do but only under relativdy contiimous things that he do. 
MacKay: But íi represe tus art upper limít, su reí y ; hasically it humus that yon requirt 
2 fi independen! ordinales to speciíy a signa I (within a precísely rectangular band vddth 
f) which persjsts for time r t and there is no question but that you cannoi gct more 
ordínatci out of that particular speciBcacion, because the signül i* defined wbtn you u?t 
that mtmber of ordinates, 

Shannon: Yes T that $ rtght. 

Bioelqw: That isn't clcar tu me. En general,, that is truc, but i* ir ilw.iys absoluEch 
true? 

Shannon: l tlunk it is. hiit aren’t wc tulking about a technicalit\ r here which Has w- 
beanng on tile tnain point? 

Mc< jJt.ioaH; The poinc is that in une wjy. the hrst way h it preserves ss hat? 
MacKav: The First way preserves the numfaer oí independen! ptopositions you can 
tn^ke - thc numher ot independent rcadings ot .miplitude you can take — agairssi ynur 
ingenuity, within wide limits any way, in L'hopping up the batid width nr time- íhc 
sfi-ond preserves tfie measurc of total statistical rdiahility, mughly fpeaking - the mtd 
imount of evidence - against coalcsdng of rwo adjacem readings to become eme, Th.it 
is where your question comes in F DrVou Foerster, becausc we can thmk ofany uifhr- 
]natíou vector whor¡e length is Jn ;ind whose unouni of métrica) infoniuition is 
therdórr íj h as tile resultan! ot, or as, cquivalent to, ti uiutjry componente. In utficr 
[i^i wonis n it yon have .1 | space, ao n-dimcnsional space, and j nnit vector along L’jch ase¬ 
chen the squaie uJ thc length oí the resulrmt vector is n, Thcn you l m tócate yowr 
basi', so that Úm vector lies along onc ofyour nev\- j\cs, where you can rtiink oí n ü 
represenci 11 g just Eme unit oí structural iníormation í arrying n ■ inecrons* {as oeic calis 
thcELi) - che individua] units of rnetncal informacmi] which have gene 10 ni^ikc up che 
total evidentre for che structural proposiiion.Thesc rr mecrons can be rhought oFif you 
hkt. as. what ruigjit have been, alas, the ustuff* E >f n independent proposiríons, hnt they 
have all been nin meo one: che point being tlut you are no longer able to distinguid 
l it m i uvgroup e>í u utms combined to iorm one resultint vector-You cant lIiseíii- 
ginsb one \ T om the other, and that is why they represen! onlv log u units of srlecti^ 
informan,:n They .ítv not bits .Tlity only repn:f.cni Ili^ w bttf. brciusc von hjvt 

up thc umbrrUa,* so to spt^k. líy combining che ron cents of tt dimensioru mto otic 
tesuicant vector. 
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\\ Al din btmoei* of rnnbiil^iii m j !«ng ítory, and rime is shorts Perbap* I can bcst 
introduce it by prevenímg lo vmi fhc biir bornes oí a posible rpasoning mecha íiism 
iTj.which w tmsvi think ol .1,9 itc.ilmg not oíd y 111 bíack-arid-whke logic, but as capa- 
tic gf tuiKÜuig or imtududiig or TCftttiag appmpfiately to the kJnd of stuff wc havc 
ktn tilkmg jhout - Information 111 ¡he gem-roJ m-ílhv I11 ternas of rhis concepta yoit 
«Bi«nb« p we íind pret il interpreta riom for u?rm* 'such is i>íjcijjrín£ cven slmtic ef 
Hifjmi»g (Henil rclalcd tn the onrjitition of oux vivior} md rriemno . The las t r I pediaps 
■iUbdit to mctitinn,. 1% quite preciscly ihe sq Liare ot the cosine oí tbe betwcen two 
dircaiüft* ni míurmjiu>ti Npacc, m this se sise: \t yo\í -ibk hovv miit h métrica] informa- 
non (evidente) u jfFnrdcti m x dependen* «aten]cnt by a given búdy of Information, 
che h bund hv squaritig the pmiection oí the Information vector on tht rxy 

ft-feli delinea the italemcnl. 

Tlm m\ time w eitpand on thi*. but you can s ft - tli.tt it dws tornspond fairly 
wefl lo our not mn of the irlfiuin r of iLita to 4 siaiement- 
Pím. What spate is iho, mcickfrtaUy? 

MacKjut. Co-ttrdfiute Cartoi*n. 

Pítts | kvuvw h but vehen í uy I mean, wli.u do ihe axes represe nt. 

MatKav; Independen! propoiitian»* , 

Prm But hmr you hafrtjtwi x mimber oí them Vou werc calkmg 1 out two L L * 
dem cvrntv 1 

MacKav: No. l*m «orry.Th«w atv not cveniv 1 .mi awumi'ijS ‘¡“OJ" 2 c “red bv 
fettain abtcrvMkin or jútement whtcb bas * c«*** n ^ ^ „ tion ^¡^uve to 

thebnph nfdmxwtor.and a c*mm m ^ hÍf, ^”^ t 'Xi d ^cn you «Wrt tu trnke a 
thf vector basii* che baw comptinent propendan!.. A '-inn-ilitv of ihose, 

fatenon 1 *h..h ... i. .I.'tin.".! by.. .t.l.or.-i.. I .. 

ftnv 1 H. k». ..... , 1 cM,.c,¡ haw y,.. «K »«»-« ^ ^ 

dnri^ thc coie of ases? ^ tffápnjwg dial we 

MacKav: Ycvil n ju« another way oí fepresrnring thc ^n^etrai ]ín^ at each 

wnttiíkingabout.The iiei^hi. or ^=111^ mm'imn y íig _ ^p^ition. líl-hhc!, tlu- 
pfint r^irrsetitind an ifldepctiíii'nl tlemcntjrv ttJ P 

0riMtttíQ « «f*» vcctor ' . HilUse tht r v ató ^rt:ünly inde^r- 

Vrw Fohjteb: Are tbe compunrnt'. m'p.ui<«ib. U ■ [ llkc r hat. 

bo«ha;fi»totw«.tód. 

MacKjw; Those twoí [indicatinj; tw P^} 1L ‘ ml,l ul ' ,T 1 l,1,,t>lM " []eiBlt ion vou could 
^ Tbcv do not have to be ne^ñonv becanse with a nega 

«Ttjinly divide the wbole wnrld mto w> ? 1T " piesí iit in unit 

M« Kav Thev a rt - independent ehaiactcfb which a« r ' 11 . 5 ” they may not have 
q^nnty, hecame tr the «aristical ostensivo b,story <* &* ^ 

oceurred svith eqiial fiequeney. , ur witholrt thf otfu r. 

WjiCfr Wliat does .independent* meii'f J u1il that ° m 

«that thry are KatiflkaBy independenC? | f h c other. 

H**». TI,., «b. ,f...... n» ..ai.' P"***'’ 

íwvai^; Haw t an you tdl? , 7 i ct T s oet on, th^ii. to 

MmKav: Qh + lel's íay diey'n? defined ^ . jf ca i!ed 

thi- kind ofthing wbich could bandlv w 1 n t"ih(n]ght [*t y° u 1 -t C ,• tt . in 

^tuUy , profcubiiistk mtchvwm m ^ ¿ 

^orrtspnnd to suetessive tramdormations a p:otn ular tota 

v-b,th each «ate rrpresents. or can be ^oogbtofas _ b 
PmpQWion symboÜied by ceruui iniorrnation si 
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Vf^N FtíüKlíTEP; Excuse me. but it somc cu ricept is 20 per cent and 3íl percenE 
k'n^th and 5ü per cent volunte, and -lo forth • 

MacKay: Oh, not volumd 

Vün FaERvnm: I ani simpíy picldng random ones^ any one you like. if ánother onc 
could be riéd in ¡n thc same way with difieren t percentages, then in whut seme can 
you talk ahuut an anglc betwnen measuring thc conditioiul probabilities of eme on ihc 
other? Yon see. I don’t knovv whether yon are dcaJing with eoncepts, statcffitn^ ar 
what, exaetty. 

MacKay: A fiirng caifr be 20 per cent volunte. You may make an assertioti ¿bmit iti 
p9ft] vokime which has 2o per cent rdiability. or soineünng like rhat, | 

Von Fí üFins-E i:r: Oh, but ibis h an tm&pedfted object, of which wc know the probabil- 
ity, tluit i i has diese characiers, and that is what we are plotting. 

MacKay: That*s right, 

Vün FatkSTEA: Ef wc ,ire Ealking abone two different objeets, how can the .inele 
between them say anythmg about the pmbabilíty that Oí ose statecnents are míe? 

M A* Kay: ff you .iré talkhig about two diffbftffí übjects T then the statemenes you are 
making abuut them are independent, ami then their vector* are ac right ingles, I don e 
think there is any obvious falhcy 

In any case, che essentiai tbings we are going to need are, firsc 4 scune mean* oE sym- 
bolizing probabdity, of introducing probability i uto o ur mechanisni; and second, 
so me means of identiiying che basie veetors, the ek-menury componente the basi c 
symbols, out of which such a anechamstn couM huild íts representación ofa univeneoE 
disccmrse. 

1 think, perhaps, sintt niy chief concern loday ts with the second piubferru we 
tnight lea ve die ptobahilisric question i:o thc last, and consider tlrsi the problem wv are 
confrontad with in .isking how an organism reacttng wirb ns írtvinminent derives ?c> 
vocabuLin' of elcmcrttáry symbols, As I sec li, sse llave .i choicc betvsevn che use oi 
the itttóming stimuli or filtraEes thcíeofas elementiry ■nymhoís, nnd (h) ths j use of thc elc- 
nientary (* 1,1101 nief) a rr- l>/ rtsp&nseta received stimuli 1 ^ che symboüc componente Ibr 
the description ofwliai ]^ pcnccivcd. So this es onr question: Does ones internal reprc 
sentatioiial mechaní*m describe ni coneepc Lh- sirnply asserting thai it meaos sti rnuch ot 
this received stiniulus and so rnuch of thji received stimgjns? Or atv the elcnieirtarv 
fymhols going to be somecbnig c3se? 

Again for the sake of brevicy, I wdl jump straigin on to suggesc a mcehaniani on thc 
second principie, witliout discussing now the reasons that iiavu ltd me 10 favor it in 
preíerencc to the other, 

Suppose we llave a devi ce that reaets to incoming snniuli bv r an act uat vj-jn ¡*11 'Ll rrpíred- 
¡ejcíj, At che very sinip]< i st leveí. Sets consider ouc wlurh has an irritable surtaie and i^ 
designed so tiiat l! ít is cxcited liere [indioting palm] at a single poim, its reacción is 
initially a random hyndng motton which evcntually elidts a mícccss signal. Cali this,ii 
ywxi 1iks\ a scratcli-response mechanism. Ir is easy to see tliat jf this stiinulus recitrs 
otren enongh, yon can devise a se|t-moÍdiñg statistical nieehanism ¡E can go i pito detaih 
I-Lter OH, ií you like) which wdl increasí the prohability th.it on the next arrivaí ofjtich 
a slimulus the scratch niechanism wilJ lend to hunt in ü\ Eieigbhorbood. Ynti can see 
that if atiy particular irritatioTi Ls 4 sufficiently consisten? feature of the ftux of incom- 
ing stimuli, ir u il| quite soon cUcit the successful scntch responde by a wries oí de- 
lñtn ^ °P e f atlcsm bctw ^ n the transí Icion pmbabihttes are higher th.m thr>' 

wonld have been originaJLy, We think, in other wonh, of some form nf mechanism 
which, bcginning with random attempts to scratch and having a success signa!, or 
rm.re generalíy an evaluadng niechanism, which Controls the prohibility ofa given 
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wqpffice brm^ incá ihc ncxl mnc. jrnvt^ ,u what is esstnmlly a synihotizatLon of the 
sihTiinuHjí támuiui: tumrly. ihe »quíiic? bv wKich it i> siicccssfijlJy rcplícaled. 

Mípjxnc tunv thit wr h*vr crve-t-d uí thnst' \timuli — siy; thiee fomixng a triangular 
|ynrffi - and tlui m hivc j fltcchttmsrrt whose cumtant activity is to *<kxidle* 

m yfiubti\f mnvcmrni fhnii orir to the orher; in orher words* it is buih to respond 
wtís rmctiüy ruxkim jttciupis á( mOvemrófc írórn oiu- tü the oiher, Wc wm equíp it 
w«h mean* oí dcfcrtmnivig that tt Uas hucl essiulty hnklied all úk scraiching. 3t £oes 
fiom hete to diere, íkitil thcre to- ihere; and ifu- sensación íhafc it has no tnorc 
vTUkhm^ to do And wt will nipposd agjin rh.u triangular pattcrtjs rccur \\nh sufrí- 
iwit tmyiencv m m «tmiuli- Hu-n ¡ust the *■'!»*■ process <>i mmr.il seleitnm, 

wfefh í thmk you can «iity enviste* i* di we ntwd invoke in order to tmke a 
cku wUnnmiraBy ducown fiar n>cii, tnd ra#H**¡ W abstracción — a t cw&P W ^ _ 
wbtn vtmiuljtcd m thtt ca« with a triangular pattern, wnuld raiw the probabilMtítstt- 
tw ai tikc fequrrtce, #nukc a hm-, turo, ui.ike j Imc, uite: . mu *o _ : '^tfL .í vm ._ 

cckiM ifrtnk of tht «Henee j* bccoming QW ot tlic dcmcnurv syny^ > ^ art^L^adé- 
««, of th» devncc - fa ñame fix .triangular^ One o# the ¿*^**™* 

«tnbolna&om, thu onc has ai-L|ui.mi ihe dignity ÓÍ a universa t r '‘ ^ ■ n _‘ i ( 

'«Skient fitt|uency among the fucceofcl n-sponses to the flux i» _ . ft - 

0»r can ¿> on fon. ,H« to thmk of -m,- -ncoming patterrt 

ctetnly reiurrem ur which pmt^ b>r kmg cnough .u ^ givi.ii L! ^ c ^ e u> 

i-y lew* oí o»mJ> .. "’í.'^Sw-í. 

jMwí).We can consider Jny iiivjri¿nt in ilr^ wW ^ r 3 .; jríJ1 j the prohlcTn qf 

w dvc woHd of dúcotírfc rf tbi> dcvu c. Vori íuíi% jtU ^ . _ LlUa [ V .v]l enongl^ 

¿niáng i machine b Pmoa drductivdy which vtt ^sensory* sttotMM 

^dicpmhlcñi of mmfnriiiing che mh>rtiuiion tarrife y 

inlfta lytiibohc liiigiiiirlic form ^uillble fot sueha m.u une- ^ siuipposing ic b * 

Ffjrt^mng the pftfh.íbiliHiu ^ of it 

qufttion tifiymtalifmg pmpoMtitsn^ our npiia |. n í.iimlc m the hdd of íes 

i* 1 SEHure rhjit i deduttiw mu hamuu jm-scntL't ^ lC 1 - hi ' t } lc p r e^.-nce nt tri^m- 
npticjJ iftqjion will alwjyv mAe the Lkduettonv ' . llcen describing I |S 

Hanty, inwpertivr of suje. shape. ‘>r onentationt ’ . s ‘ llípec[i may not be wry 

ur r p"s>ihli- svjy of nilvmg the probtetii w llu 1 1,1 1L . lliaf ViÍTie properly- h' 1 Lr ' 
"fílifliciboi you can ve vlui will happen it y iíl1 1 _ , ;i ^nipresence and/tir a 

irtuiun mf j particular cofflple* universal - l! ' 1 - t 

'rqurníc of the elemcnury acti mvols ed in re%i'om i ^ ' wiH nü t always tecur u 

Now comes che probabilistn apící. Tbese CO °^^^ vt j sa l hecoiues dehned not 

íaociatuin m «jual propoTitons.Therclore, a «jW L _^ s ^ n ibolizaticin,but , en 

bj' tirnph . .. the deinentary a*’ts wí ' K ’ J h t |, aV e had ® g° l ‘ s Í 

•>4 fm 4 . F-r “ 1,h "' h ¿* «1J .fe **££%* 

■canon. And here, of cíjuné, our oíd íntorninUio jone, in ^ to ■* f ^ nV 

bflby jppcjr jgiiiv bcciiifií ntamifcslSy what vm- ^ jnaí.’nKCopK e , 

^-1 by ^ Ur ín a 1 MCC whk-h , 

J KbU ' hj ' lhc ^ lbllltV ° t , rtípTt ‘' 1 ' r ^f í Jcf.ned by the *ne#«W« ° 
f *i nicming. í he me^ning oí chis uiuvlt m ^ r t j K ^cm^nc^n ■ 

üm vector.by tísc >ulisikal speftrum. d 1 ' |El lts ^ - rfcp .Wc 

which eRernpbrs ofthis umvcivil ha ve t -vo L * ni ertríy takes us p¿ sl 1 ^ , ^ff^pcri- 

rnSEimmmd wm. f fi^SSS» 

dúctisscd an artificial organisí 11 w h 14 L ^ p> L -civt d d^ 

*w<i¿ itimuli ~ which can abstraer froni :mu )'’ jtuí 0 f univer^- 
whosc retumrnce nr mvariance gíves thou í K 
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J2 P “ ?™™ der íhc- Powbüty oí' rtcognÍ 2 iitg parteen , n tht . flllx tíf 

£í "T'™^ " ° f abstraomg irom atnong the «a jsymhJk mpcmt £e 

iji* hjpS Wh ™ Kcurrení * « invamnce gjve thcm the siatm tJinavnS 

L,rm ¡! of íw 1 " tlU ' ^ 0flhcnUkirtg predícate the pattern of, 

h,A ■ ' Str,lL tluns ' íjan an Jrtl1ttciaí orgmism sports neón sly formúlate hvporhcs« ! 
* h "’ “ Can ' í"*"* in the ™ th * we can d™e a Jconá^rd «SS- 

meehamsm anaíogous ir, our hrst. buc eme in which each individua! hade wtnbol tuw 
E™* ábstnrtion,' and .],, orientador, of.be iqwSSSSK 

the corrapoRding space of b«ic vector* indicices the «larive fieoumcy uf occurwnn 

Ém^mrní 

the SS.Si¡ 2 tS^ 2 í SULCR ; f the 

tlVr eI eracim in thc internal logical vocabuJuíjEj then *“ *1" T". ” **"■ 
(which we«U bsrpotheica), orejen «th oídJ 

U t=or ot th.s proées at the ncM | CVC[ wr Jt a hjghcr anr ,n mK&m * tepe- 

ZS^jl?¿¡£?¿Zr Í 'l ™? J «’ 1 ** find a place Ib, 
exanipte - if [ daré tctfk my neck <iur ■ 1" 1 lL 0th< 7 ’ ilf1?cll<,n ' Conscuuisncss, fot 

*, 1 ** „ rrM - 

s 1 :™: • *£*£. 

dehned by a spcccrtiin ovtr tile elementar ’ r nitJr|ln &* oí what the iii.cn says is 

«he heaner. lf "he hearcr i^h Z T T °* ra I*™“ wh|th «” ** ... 

msidL> ríle Heansr happcns wbirh «>f[r|™("d' 7 hl ' cyel,rowi «’nicthjn,: 

r»« =f *c ,^«"1,,, “ r®“" ■>« i»»rnJ Mdu», of 

cbcri, dcariy, the míwfrp of what the m in . K oí ^-ebmw.s, and so orí 

ofthe fuíl vector baas (ía^^yinboj comníe *?"' j ^ fuí| > r ^niboliaed In tenm 

fvok-d, which rriust, for exaniple. indude he« d,eTv ^ r el ' niwrar > '«P'»"»» 
imnd to £bk eyebrowy, ,i r d tn lv , nL ¡ u j. t ■ . riltiJ Hí>í! of che "Internal* com- 

at.d what havx you. Sobona these Ünrt J rhint^ ^ boTmoTul secretioiLs, 

*lv inclofe i„ ** “ “*«” 

the *atoín¡cn iicti ofreapoíivc m T h - ' litigue of ^itomií; proposiEions,* ,il! 

fornd. mCrdy for w ^ h verbal pr.ijection. have bcen 
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Nuw, I sliall lia^rT to stop somewhere ,,niv h -s . i 
such concepts as emocional bias. and the lite vunifí p, ° Ut dH ’ sll Mg«tion chai 

niechanisui, i n the shape of dte aitentimi ♦' i / ave obviom indóciles m such ■> 
don of d.e piobability ^ '*>“ ^ **"- 

hv che *bias,. I he rccognition of chinm |,k t t hi"a'' '■ 5U , Vei;teir c °n'P«'n«its affected 

c-mng letters A and p ,.>11 boardl ^«'Vá em to Uiingj lil« *hac fmdi- 

-Tcacd ? uch a dcvice ¿f.betb'e .c reached t h-T ^ \ ^ Rich »*. ^luld be 

fu! as letters, the reasoning niech inúm h 1 i 1 '"i K T '* w ^ icíl [íu ‘ Sí: fncaning 

drasvmg a semicrde adjíenc to 1™ asín 7^ Í ? J ° Pc4 thc hibit üí doing thai 

va mg tu satisfactoty ttpíication, and rrgardingThc CLrr WniC íclf % ulclin í; procer | 

h concsponding sequeticc of ínter- 
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,1- * uruwml ÍWi ju\f ii«u h'i\ u yt>u ihittk uf 4 Sstírvti 
i Hf étmm im ihn *htu hi*r *m k-u?T J Jiid ii ym* iland iiutiiic and listen 
i iIm ihc *rrw «MrdMiam pivi-v nu lf m ihUowmfg tlie hmr»the trqrti- 
ni bf. —fptfl tutu (rtgbt) wüh a <«ttdfv curvatiirc uncil 

nkbKlásdlr hfM* * 1K*t wypunwr • * «attiminik d< che uniVTrrvi] Cor ihat par- 
oniv wfilr ffict Ki—ii . AnJ ni |üH Mmlld TOfftrt Elh.hr i im\ íurtmii Chat med thiv 
lartW H ha—^ fc—ipri—f— pattfffl* ^'Uj-Kt not hrtwccn ihv-.Hii?. 

sbá dw odicr «mm l| |%, fi tml*^ tome mpcnriHc hhJh Jhn£ rhnr nonc^Liiva- 
karr avd • wmli tu ih*i cburintifutiofi &4 ifcfrtftioá i ame ¡n and -iJded j new 
¿Ana^TC, ¡1 tm thr c *n n hu K ilir mrantnjt u a* ifoítlicd 

Tk iaat ipfi <4 prrh rpk *i-uW jppK io tlu* m iyñmon oí Chino* fk*$ vvhich 
HT TTtlt inrii—»i|| rtíifcn Íl fftlf M ( .«I fr^^fniMon rrivolwd Ji'fivr frspnme b>’ sym- 

UfelMHlWpéh —■ Ai „ tfvi i —ÉT>1 HlU n|*rnrM i I 1 ■ 'i (he 1 im!1e^|IJIV Mleni'f líí haitl- 

> ilcfif fUry tipffitKitii luí wwW tü thc sta- 

nf*o*ciom (h< m *«f ch*>*" itlcfltíQring fraturt* 

— Ounnr (irtfi * H*« c ihn tuil Kappenrd, thcrt cirlirr neverajpiji. 
mío* «fTfjü9nl v ubi ymi ■ o» \■ - i" ^■ l* *■ ■ ■ ■ ■ n ? 1 ( 
thfv hwM nal be mrrf nills tridmed* by «m Wl fea* whifh 

óg( few A* AtfUt* 1 ** **4est l ipfivr %('iU r* f* *r í I *a i <i llJ in< lililí (lie ncf ÍS 

ü) éM— mI tw iiiyld R«r mriv i«nj» of i'Heíf aNrnre 
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BoWMAft: Yes, 

MacKayj Could yon define che person itukíng fhe choice? Thji is verv imporum. 
You gec :in atiswer depending on which yon ukc. 

Bcjuman: May ¡ go on fbr a hit? 

Mac Kay: Vm sarry.1 thmk rhat wjs Pitts questina 

Dow MAN; I should hke so sec ii 1 couJd introduce ihe tdea nCrtv oí useñil infonuadon, 
perlfcjps ¡ís a brand-ncw kirie! ¡is distijiguiihcd franj what wc hive discusscd beíbre ^ j 
number pair, The u*efuhcs& of thc infor nucían i* a meosme oí coincidentes berreen 
two iticisurei. A hoak in yotir na tí ve Lingu.igc tan convey informa tiún id vdu that h 
potertrially u sefli!, A book in j* hnguage yon do not kncw dt>e» not k md yet may be j. 
tramkdon and contun inherendy the same inJbrrmtjrin al che book yon can md. Fot 
the usefulness of Information* then r wc nnist look Co coincideurt\ bctweert mimber 
pLiirs the one, the stored, the ftluig cabinet, the cducation, ¡("you like, jnd ¡rhc ofher, 
what Vve ordmaiüy tbinfc of as a codt which stand» for something. 

Mísw, yon can easjjy set up some extreme examptes of dut ff I gave you a book m 
\i.r\ híie print comisting ,\\] of zero\, it wouJdn t mean .inything. and yet, under cun- 
i eivabEe ondea, tkat might be a very rcmarkably íarge amoiiilf of mfoniunon. On thc 
lint ' íl ; Li:l niA ^ L ‘ An elabórate tcntadve pkin with any ane of you and saicí. 

* <. h now, í don t know at this time whether or not this will go thiough. bus hete is 
die pian** -ind therr on the foDdwing day, I said one word T *Yc^ or »No,« that one bit 
tío jfi orniacion + in íitting into a coin | cidcnce wsth a whok subwquence ptrviourfy 
stored itid itiatchsd, conveys a grrjt u^lulnL'is. 

I shinitd likt ri' sec it wt can r recogniíc a douhlr algebra: (he filing cabinci {.ti Dr 

i U | j l ", llt? l[ ^' W| i<: ^ WDU ^ < ^ CcfI11 > c - code or thv educjcion, on tfi-c ¡me 
;ind the ooinmuiiication or replieation on the other tund. The coinodrncei 

T"' rwu ' ,,nd t . hoíc ' art ’ of valué. I do ¡mi brtio e (ha( we can apeale in 
;„ pl ^ ' ° J ei rive 'vav ol íníbrmation as sui L h, Information must have meaning. li 
111 ? . U HllLt ' T!it ° 11 to l>e usL'fu!. ín/ormadon vnthout .1 ende, or .n Icast with mme 
““lí “ “ “ e P ] V L1 ^ to he unrecognijable, ú ,,er¡„ f ,> what wc Jo h.ivc 

-■ h VT^° Py In . thc . sei,JSC of Ckvsiw - the simple ,<tq over o Thcre. vou nccJ no 
nrh-r nivi^ ^ tlVL ' **qujnrity is. A simple st.itcmeiu ol whil it is in 
stunethiim W ^1^ l^ ! ^ t ' Il;d ’ l:lL ' onc in the art m measurc the entnopy ot 

subieeñvt íialf h It' 1 ¡'' 1 | ' '' lr ^üí* 1 °^ eetlvlt > r 1 -' atl lít- ■ippliftl to iiifortnatioii Thtrc Ls ¡ 
subjea.v t luh. iult ot the number pair, that we have in ñor hcad. 

floor I shoui'.lr.' ' lpp ' aLld nÍMt V* 111 * law ji'st s-tid. and. now rhjt I h.n L - thc 
know cieadv A h ti' " P u J ,T Htl f K lllíl ,J f f >r - -MacKajf-'i ulk; biit tirsi I must 

SSavTnÍ Jfhír!; " r ti¡d MOf mcan 1(1 -V ■ cemin thing Did yon. fu. 

ea SS oí d íí JUt T Ü >ÜU ihmcd Ú ' oltld >n thentselvcs nndom 

inductive interen'"-* n I'"^ l ° t ^ at i,rf 111 some seme capaHc of dnii^t 
mechankaí raí does noV ^ °n rantfoni strateg.es in thc sensc that Shafitwn's 

in their ooer.ition-rl^ U " ^ !’* t * 1<í ' n '' ts 1 ^ ,(;i niiss.TItey jrc essetitjally stadsdcal 

yon go diown lo th ■ * ^ 1 !" T' í ht ^ COnta,n ticviees of which it is meaningje» furtless 
óf stacisócaUv defined tnmtir to predícate predictability, Yon simpfy luvc .1 ect 

tuiies ígas tuhcsl wh r " l, J''’ tK>n P r ” 'tbjlities ,¡s, tor cKample.in a netw-ork óffbyratTtm 

i4Xí -.^^“L"r " lr • - - -.. ■ «í — 

XLIXXJwk' 1 ' 0 *. 111 '.'” “*» * —H. ** «w» 

St.rtistu-ians as sncJi do nnt (íjni iri| td svith thc critique of itlductivc mferertcc 
’ ' d ° nGt Jsk h ™‘ 311 animal behaves, but how he should behave. 
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Store spcaticaUy, ihey ask how a human being should find rhin^ out. Sonic statisd- 
ciiro, ¿pparcmly bcgiáxiiag with Fistfcer, hive idvocated the use oí nuidom strategies ín 
láiidln^ thmgs out. índmi this » the positrón »f almmt ali statísriciara róday, and E 
mvsdfani indined lo shaie ¡c Noncrthdess, ¡t ss niy opinión thai no onc has yet elearly 
slwwnkpw the cmpkynaent oí nndcuuizcd strttegy can help .1 penon isoUtod ftum 
üthm in his «arch for mxih. ] 

Jyftw i[)tewiL in nndoiti strategy has nsen írorll úie thcory ni games. Vt htín onc is 
faced with ,tn opponcnt, a fcbtiwly citar case may he ilude tur the use oí them P but 
out dealingi with naturv w a diffcreni niattcr. 

I wGiikl thrrcfore suggcst dui lis your autómata, landom strategies phy a superficial 
rale esicepi. perhaps, as a lildc ¿los> or decora tion leiuliiig ioward realism* I hus H y° ü 
Dbjcct lo Df- Shanndüs machine on the gmunds chal it never tmkes^ a mista c É 
hut it doísn't sean ío me that any really deep function i* necessarily ser ved by iiuor- 
pontóng umdom strategies unto the autómata. We should. ,it any rate, givr tun .ínunLi 
dtought lo what role ondom strategies. would. or do have. in behavior before a^uin 
mg gJiWy (Iut the autómata wbich hest mimic human behavior do tseccswn > rjtEl L 
«irtíutid rnsÉdr. 

Vtodüv: Thcrc is rlolhmg glib about thi* El you consider that ihi. orgamsni is 
deugned to iotmo with a st-UMieally fluetuatmg envitoumenr, m which it " P"™** 
bxause two evrnts are never similar ihat the oiganism must only^.iu - 3 P LO JJ 1 iv 1 
rapóme, then I thitsk you can H k e that the rhing can be more emeieut i3S a 
ptopaátbn ií yon design it to haw a spcctrum oí pmbahility ot opcr.mon ^ 1 

□üfichft the speLtrunri of ftequeney cd dtmand íor tlut. 

5avm¡e; No, I cannut scc that it all. I, and othets, have i.miulh 1 1 míL ^ „ 

Wuvior of in ideal statirtician «nbeddcd in jwst suth a í . nilT y 11 ^ . ; Ul 

JJude to. ^nd, according tu out considerarions, he hiiv not t t ^ 1 1 j 4 _ . . techni- 

rarde iitmud.The pnim )s 1 technical one and wuuld bave to < N ctL w 
^bnt.» 3 yy the conclusión not ahogfelthrr a casual on^- , 

^ Kav: Yes. Well, there are cwo pointe¡ t uf course íhe hrst quesrion is \\ , {s 

^ tryirig to produce something ÚM rvsembles human behav mr ¿n- ■^ ^ 

Wtífthe nrasons why I think we un^hi tu m-ikc u... mecti imuii ■■ y ^ T ' M ^ |]|n , |; 
t^cseccmd question o whether a scatistical muhanism cotild P ,irs,stf J . ¡ .. 


poi] 


oí 
ai 

'o «tangir tHat thr dcvicc aK'.-av 4 . ad»pt líllcl ot lnit i L ‘ ul 1,1 for it to 

ncAV ^ «*« ¡a appwprüte P roporiit>m. i* B o1,, K 10 ma: '*¡ 'L w the other decisión. 


C P'- Nchv, ifyQur mechanilfn iud to be prtpsrrd fot onr o) P‘ _ s t(J nl . e t h at 
»fcich ooe iki-uis jtnt digjhdy more frcquenily th ; ir1 the tn ter, trji one A , J 


BU ¿ppnmndic n’ c- , 

1 ^ ent F in utuariom where it can only Icarn by sometune* ma mil, . ^ - R sotnr 

■ Icauunly reitérate that I believc the situatioTi ru h.ue ^ . rL -su]ts can he 
E uknc;i| detail r and that it has been establishcd that r u myj- ■ * ünf5 c ¿ lt He 

^hie^d hy fhUíiwing delibérate jiourandnmi^ed strategiey a _ , > 

31 ^ goinl as ihe most efficicni nonrandomized oues. n ri< 1 

MacKay: Thji « ríght; they l-jd be asgood, 

Wi: Huí not betuT. ioc|l tcwa ¿t dly. Thqr 


Thcy c:m be devised much more siiiipl>' 111 


Ccf ™>% can be as good.You have shown that, i ti 


efleci. Nt- Shai 11 ion. 


iidorniíe^ sirategies .iré 


| 2 «] 


h\ 


Th Jt they can be as good is obvious, because nonran 
^timtioQ tpecial Lraunce* of randurtuz^d oue^- an y paraUel 

’n^refoft, if you jre tiying w r roduC | r foolish to start with .1 

L h tht mechammi oí human dúnking. ^ 

-■jmpLicjtej detexmmiscie orie. 
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Gerard: l ibotíld like to poím out chat, if! llave fottowed thi* elegam and úisehil íor- 
mnhtion, thc peine J raí sed 3;ist ycir aboili thc synapsc itsclf bcing analógica! and nut 
digital, and theirforc opera úng near thc threshold oí responso, is rclevam. This i\ 
exactíy what h needed to gct this kitid of behavior otil of [he nervw sysiem^so per- 
hnips thc nonáigital performance oí the syiupM: fe wh.« nulses imaginatiofl pvuiblr, 

P¡ tts: I shouid líke to usk Savagc a tather obviaus qucstioxi beca use, wcll, yon can set 
why it is obvio us by wliat 3 a¡m gúittg to say - 

5avage: Is the answer afeo obvious? Otberwise, I vvould rather not try it. 

Petts: No; chut is, just a superficial inspección of why thc siatístician uses ramioin 
behavior i ti pbtmnig an cxpcriment is simply. of courso, this: he wants a modt of jnv- 
cedure which he can be fairly sure is mmcorrelited with some given variable, and he 
iccls more su re of being abJe 10 secura fhstt reqnirement if he tases the randoni arrange- 
ment iban if he uses any syscermpc onc. At kast, tsn’t that thc usual r™mn given? 
Savage: The usual reason given by itatisticiar» as that thcy\ unlike MarKay. don t 
bebeve in ait eiitincly pmhabilistic world.They bclievc in a kind of unknowability and 
¡an unknowingjtcss vvhich ¡s not probabÜistic. The)- bebe ve in, and tifien j-fcludc tox j. 
sort ot abioluie ignorante vvhich deíies dewription in prnbabiüsric icrtro. In such jii 
L inprubabilisuc conlcxt, the straragy proposed: by Bayes. vvhich wtudd othemise be thc 
ule.d eme, is Énply not meaningftiíi so here statistictam look around fot sornethLtig 
else. In particular, they sometimos 6nd an ad varita ge in introdiicing mixrd strntciíies. 
1 hb cnablcs ihctn to ítiject proba bihty i oto situadnos in which, frooi tbeir point ot 
view, it would not othenvise occur. 

Bigelow^ Uoe-s your lí sndusion disallosv any possibility tlut thc individual wbo ^ 
operating agatnst the oucside woríd produces a change m bis environment bv his 
aetion? 


Savage; No. Jiíh acúon fannot inhoence thc hiets oí oaturv: hut his fiare dependa, tvp- 
ttm ically, not onJy on the faeis of natura but afeo 011 his action. | 

Bigelciw; Thut is to say, thit the outside woríd aetually pJays a gamt agaín^t bim? 
Savage: Na it kift to &iy tlaat the outsíde world pUs a guie a^n.Kt him. It wmdd be 
■ibsurd and rumoui lor him to assurtic that the outsidc world .s ainiing at his dowtóall 
and desiriLction, tur him to regard it as a competítor. 

BfCtL °^ : Hut the P oint J k that, esscntiaJJy, if yon use nmdom srrategíes tn thc 
game thfiQr ^ y° u somehow malee use of a type of decisión which fe unkuowabJe te 
your Opponem eich time you use « t ..md yet you yourself know the event ofthe par- 
ucnlur decisión on eadi oecusion tlu,c you use it. 

Sav^íl: Wcll. av [ said Urforc, ln the t!, e „^ of gaines vou SO metmi« hiv, ,, spotinJ 
^a.i to adopt a randomized ^trategy.íbr you w stru^íing .m oppt.nr.it svho, 

“ ^ L[1ÍW «** V-' ™ ,0 do unk- yxm in^SL r.mdarn- 

ties\ 111 your beliLLVior. r 

Bicf- i ow: Uniese you ge, «wncthiug of which he h,, ícro informarioo, «scm.Ilv. 

f L . . Cre lr< 3 Ct,l, pl L " ft'marks 1 wnmed tt. mike, ir" [ can Kmcmbcr what 

Cht> ' V Jn «-“-non with chis last discusión, it ^ctn S to me that a «ndom efe- 


niem in the machine, in a theoreticu! 


íjcnHe, m^y be necessiry bccarne ofsueh rc^uití- a^ 


v»ii cuín C í' lHrir . s yi«lwlic logic. rhat therc aro sr>mc niatlu-mattcal theonemi that 

X ta T Sivcn dcttmilnaCtf ™sy Ot ptoofvou U't info tlu- 

^ ^ Uirectíy to thc ^ilt. ,,-thf ™, 

^ maChlnC ' 11 ^ P“««iV open -^f irtiving at .t P n>of 


Aetually chis k 3 ratbcr iheorctical 

thc re k too much diftrtmcc be^ n a very complica red dctcrm.natc machine a.»d a 


qursbon, but on clic pejL'tiraJ erid I don’t thuik 
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tnilv nndom eme, lt is rc-alty a nutter of(he onmplexity of the determinóte part oí it, 
i-orripircd tn the length of bfe of the machine, lt" we are constroctiitg random mun- 
beci,fcf «ampie,» Dr, Bigelow has suggested, he might, in the Mainae Computer,by 
imliipiying a pair of ten-digú numhers togcthvr. and by takíng away the lirst and last 
jp,f (ügits of the product. leaving the roiddle ten, and then repeating the procesa, gct 
witiethiiig which loob more ur los like a random scquence, although it is perteotly 
íietermiiicd, and you conld calcúlate the entine scquence, knowing the hrst cierneiit. lt 
wffl look random over a period comparable to H>'", it you are working with tcn-t ig 11 
mimbm. After dut. it begins to apeat. If the tumben are being used only fot thn.it 
length ofakulation, it doesn't malte r whether they wit! repeat it soirte later pmnt or 

Thne Ú une other pota I want to nuke whik I luve the floor ln coimectian with 
Dt Btwman’s iritiark*. it sceros to me that we can all | define -míormtiorw as we 
draose; and, dependí ri£ on what tield we are working in, we wil i 1<>ÜSL L1 k rttK L 
iniiwm, My own rundel of Information theory, h.ised mainly on entropy. was ifamu 
pjttiscfy to work with the proble m of conununication, Severa] peop e iós l Nugge^ u 
ating the enneept in otherfiekk whetv in many cases a completely difforcm k¡™™’ 
tai wf,uld be mote ippropriate. In tlve commun ¡catión problcm. enttopy is the p <- 
cw concejil you need, because the particular problcm you are intviesu i 111 ^ ' 

ttmch chutucl do I need to transmit dw información:'* and tmtropy is ■' ■ 

mesures oí deten mués the amotine of dunltíl required. So joug as \ou ,is' ■ ; 

tiotintlm it the answer. If you are asking what Unes Information nuan to . , . 

md how is it going to atfect him, then perhaps \uch a rwo-nmn nr *> sl 
^jprppriatt, c . 

Hwuan: I bclirvc that the use of wmcthin^ hkc cntmpy as ■> 1131 hít "! yl tbr- 
»s pnfcctly val id basis for iotmnunkatjon píoblems where the ni L P<-; ' _ fSün 
™i.sn is«sümcd to have Kad infinite eduLcaiíon; chait k, ií V OÜ - irL L11 _ without 
ímrhc cdéphonc and the piñón tátking to >'oll usos won h r :- h V . ’' [ t 

<***. L1 —LUI J .ha, .ht „v of*c cmm f." »'XÍTt-55 
infhntudon measuí^ perfectly gpoeL \K on Aia ^ ' L \ lXVL " , * | 3 . LS ,, vcr y 

1 ágita! calcultting machine that feeds informaron -ic 111101 L , ^ VÍU j 
Kinitcd built-in system of co4«, a small tilmg cabinet ot ^ ^ ,UI | ' number paii' 
hive to legare! the useíulnés» of the información fio! as 1 inHLL h ‘ . . ^ cVLT y 

Pcdiaps you cernid simply altcr rbe definición of ünaiser* y :l L - 
*^which :s not in ihe reí’eiver's fUing cabinet »noiiie.* mmbi: not be 

k is. lo that particular receiver, in a subjeetive o 

focróe to a diffcrMU receivcr or a difieren c rveipieni:- ^ ^ tr.msrtiis.- 

hrrs: Wetl. w!ien ymi have the inforuiatiou, yon are aluay 1 _ place and 

“° Q °í informadoni that is h you are ahvays couniiug h ^ ¿iff crc nt chantid so 

ptaee, and to say yon tratisfer n to anocher reí L |VL ^ h ' -^¡ r || ¡í, , a pravri- 

^**it íJúght not be the same smoúílt oí información is pe ec 

Q l4uestion,of course. che Information as 

Ü:You could Like th,il p>mc. ! wouíd preb-'i m Ion 1 J nrueram bro^d- 
^samtftrd k someihine me^urable.Thc infornution rrom - 1 _ reCC i vcfr ^ sornechin^ 

ust measurabk nutnber of bits. The mearting oi t i M ^ broadcsist and. 

*» k ük.. „„ m b m sperity: ti™, tb. nunJte. o 

measure of éte coinprebemion capaetty ü c K _ ■ ( 3 t' view. Eí one 

ítrrs: W e ||, j W1S speaking exactly fmm tbe hstencr> 


pw] 


rh noise or perhaps sinu- 

^■iviiden nojiüiiear loss of Information or combinauoio i ' resnh in 

T ^toftions - discorüons, say h of a word heyond a L ^ rT,inl ' 

^mtdli^biíity, and resutt m m eífcctive convertios ' 




. L i I J 1 - 

(rom ;i signa] mtn nm« 
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Büwmaíí: I would make a big di.stmction, though, betwcen a wortj al3 luyheti up wnh 
noise and a word unkimwu to tbc tvcipitm, 'Hiere i\ a big tüffcrcncc thenr. 
McCuluqch: Hold íl u minute, I* this point tlurfy cJear É that onc of us w;u rhmliirig 
abnut -i sendet ítnd thc other about a rece tver? íf you takc boih iota arcount. then you 
are going to deal with a number pair, 

Pttrs: Ccttaínly botb musí he consi dered, but ihe questton as to how ymi wxm to 
calcúlate the informaban numcricjlly dependa upan tbc cxigcncics oí' thc particular 
situaban, of co urse. í am su re we are all agrecd on thc necessity for eonsidenng bath 
factor?, With rcspcct to Chuirh s theorrm which Shantinn mentioned cariier, just íor 
the record ] should like lo s.iy oner thing about dial. It is not imponible to nukt.’ a 
machine chai wUJ prove proviblé tfieoreins:btit what Churchí, theuretn aaserts i* tb.ít it 
ts impOísibJc, given che thcorcm. to set any uppcr boundary to thc tinte ít may Lake. ít 
is very casy to show dial y r ou can ntakc a machine to print all theorems bccsuM; yóu 
caM writc o lie the axioma in a finí te Eisí as. they are gcncrally eoiistrueied, and yon can 
reduce tbe rules oí ptocedure to be appíjed to those to a <¡mall finitc mitnber. Then 
ytíts can simpjy classily -ill the theorems as those whieh rcsiiít froni one application oí 
tbe rule, those which resuh (rom two applicatiom of thc rule, and so forch^that n n th^ 
machine can print all theorems in arder* surting frotn the axiom, The only poiní ts, lí 
vou are given a theofeni K you don t know how long it wiil be beíorc that participar 
cheorem ^íows up. A random proeess doesift help bccausc tbcre T agam r altbouí^li you 
may be ablr to be mi ir with Prohabiliry ] thac every th coren i may oceur soo-ncr or 
* tcr * "' ri ^ y° u can P\ 3C€ no ü PP cr binit to t]ie bounds vvhich if inay takc fbr a given 
t corem T so ic doesn t help yon therc. Bnt thac wasn't oue saf your importanl: pcints. 
bHANNON, I erhaps I inisunderstooci the theorem. but i didn T t liavc lIlii nnpressiort of 


im 


F j i is. M-lF], yon see, in tbe case which 1 mentioned — in tbc sense tb^t che comnion 
systems to which Churdí s ibeorenis ¡tpply caí bn. hsted that way - sínee the theon m 
¡s dehncd as tbc end r^ult. .md since tbc single step^ are cacli of ¡i meí:bainfil chnr.K - 
tcr ? oí coune F alt can be obuined. 

Mc:t ui.uk:h; I >r. Kliiver, do yon want to speak £S f Sharmons point? Becausc Sbm- 
noii 11,15 two more püinK to brmg up. 

Ki i u id: i wam to makc sure thjt I got a certuin point itraiglit,You talkíil aboui thc 
iinportant problem oí how conccpts, abstractiom, ami hypothtics ire arrived at. DlJ 
um wi| i to ííTip \ rhat vtch mechan ¡se ns | oi concepi femnation as vou have drii'rihiíii 
are reaily invoived and tKcur m human thi.iking? 

Mm Kav: 1 -im suggesting that tliis poss.bü.ty i, peesom i„ che enmonous which wc 
ha\ u to play with m specuktive modds, 

,nStaflC V hc fl,rnMtíon of the encepe «chairo - at least. thc way I 

1 1 i mvn to a wrt ofstitistical consideratiou ofit* eomponenisí 

Mm:k*v: Y«. .n ch, shapc of the modhkacon ófthr^hold ampie mies. 

S2TLÍÍ°n U ,¿im *° lna,<e J ? ,1C Benerjf r « a * hstening to ph^icists and tngi- 

1 belkvc tluU i r' V i, ! ,pRf!kSlfJ 7 tfl<ín but in hearing Dr Howmaii ioAiv. 

that 1 detccted a tomcwhat pessimistic note 

Ijow.maíj: lt was intended. 

dcvice fbr reirkíetm^ lutmjn or S ani ™ ^ often vicwed he re .k ntcrely a mar ve lints 
(.ir doinu i l'iV'■ „un l' U ' SI ?| t,U,lÍ ' f °‘ rrceívin g J1 'd coding ot' infbrmation, and 
turn iVinformí ( v n ^ ™™ ritable thin í^ ^ che ¡Uhologist, the pk- 

To he sute in chis ni -i'"^ cx ' unhaitunately he tannot sec siích simple trutfines 

^^I^BáSSÍSl Ínña ™* **** -P— -- HtS* the«or- 

experjdke cün enter the pieture only beeausc we 
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iré able to eateh it by tneam of certas n schetfiaia.What are (hese sehemata? And must 
we issumt that tbc vcry sdicniitta by mean* of wbich we catch experienee can in curn 
be influenced by experienec? Ar bcst H tbr the psyeholugist. the picture resolve* itselí 
into che futtnuLitiüí] of a Urge jmmber oí' unsokrd or only partially solved problema J 
ant gLad thac í>r íimvniari mtroduced a soiuewhai pemmistk note when eonsidering 
the piopcrtirs of tbr human leceiver. 

Buwhan: It ties in H pciháps, wiib some of the things wc discussed yesterday, u\ the 
H-iisí iháE i pkencmirnon ob^frvvd depend* üei tlie way in wbich it ^ observed. I he 
mstrument u^ed w observe it is jei extensión of the obserwer and is Limited by his edii- 
catkxi* so that che otetruaiion made and the conclusión* reachcd depend upmi the 
instrumeiH and the educan mi ol tile obstrver m a yjri of. weH, as wc said yesienlay, 
cocnpletnenLiry wjv. 

Mí Clu/ííhl I fhirik MacKay » ¿hakíng his head, When üowman h through, you 
cm gu ahead 

Mj\t K ay; Wr Ll. I wonder if I shoilldtf t malee arte püint clear about the oíd husiness oí 
engranas. I think the only ¿Aifcfr thrrthotd modificad nn one can enviiage would be a 
viriation ut tbr d i.i meter or length oí libera or somcdliitg like thaL í am not suggrstirig 
chemK al traces or anything, sondar. 1 am not sure whether that questiort was in your 1 
muid, and by taUang ibout variable thrcshoid, I do not mean just variado» at a wn- 
apne, but anything such as facilitación and inhibición due to proximate vi>í]tjys, any- 
ihing wbich alfects the probibility of tiansniission it hranch point^and vaíious mecb- 
ankrns of dut vori, whicll affect prohibí li ti es of ejeeitation. 


i am H)rn í had to condense ibis so very tntich I probably exp ressed it u,r> badly^ 
The idea is, if yon íbllow tlih thnmgh. that you can develop jm evolutuman thcóry oí 
pcrcepnnn, rv+dutLOEiarv in the sense tbat it relies ofi sclf-tnolding statisdcil pron^ses 
to ahvttact coniplcjc peiccpta Hfoni tlns activiiy oí elementary repIi,Cadon. Th cre will be 
fwo complementan possibilities: Jrirst, quite conceivabJy, ihac wh,it you might fM the 
natural choic» fin the way of activitie» of rcplication) are thosc which, becausc oi the 
hmdiury smiíture, have .. high pmbibiHty of excitanon as respondes; and theu. sec- 
WtL cli.u thuse wtO be molded and moditicd by the -u Lud cvahufimiH and 

IM íeedback mb4 by sucttssM repÜcation, That is r^ally why 1 pve the 
^mpk of ll» triiiigtc arrived at by .Joüdhng^ A mediamsrn whidi bcgim bydomg 
niiihmp bül doodÜng con Id ivolutionarily cvolve a syTnbo or trianguarity y [ m 
meeluLn. I dnn^ see that d« should fe --V cMBoiky l^M ^ ^ 
higher things. pardeulariy smee one can go to the next level oí ^bmo» ^out 

ilntractituiv, and ort up. 

i .hould lití ... jdil j w.rd lo l'itf »l* h j" "í™"" 1 “ 

»*■..nd-nC !c ,„™.,n , 

had m nund was a bnuc st iie ma< hiru% that is,, ■ 3 _ 

«“.-¡ <-*. "■ «** * ?« 4 trs r^SitíatíSt 

,u i, an be „,d i,.-h 

°™ «.i 111 ' s J drtertninjte macbmt On or _ ■ ^ ,. ollJd pwíumMy 

inaide, it will riot in general l>c a \^ T kH \ 
irrive ¿t anv pomAte theorera. , 

W Wdl, ennfrivablv, you Wd to* p^ofs. 

^Edering that some theorcrm, fot cxample, hpm *■ > ^ t ilf proot in 

the niadiine wmdd prctimiWy fevr to hear the whoh or | F 

tnirsd in order to complete it, 

Shannon: I thmk .t probably couldn t g*> rhioi^lr c^ryttáiig - 


pn] 
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Savage: Bill the scope eould be entargéd. 

Siíanngn: ][ eould come o lie vvich any sequence oí outptii symbok, prtWOTwbí)' 3t 
may not ha ve preved chai ii was *1 tute cheorcm. 
p i i] Pitts: Lint that is the pornr. Firsr. Ef che tfieorem iv too long. the | memory of tlie 
machine, clcarly, epuíd not contain it. Set ond, if any of thc necessjry steps on The way- 
10 thc machine s* too long fbr thc machine, it eould never conuin it. 

BuwMAfci ísrfE it quite punible íor a II ni te determínate machi nr ín compute ¿ tran¬ 
scender! uJ number to any desj red number oí significan! digits?That is ccrtaidy not a 
periodic output. 

Pu rs: No, tirar íh not possiblc, unltss ti reícis lo che number* vvhich it hjd pievimisíy 
calcula ted. 

B (3-wman : Oh, yo □ exclud c that? 

Pitts: Yes. I am trying to cxclude ibis infinite or potcmially infinite meniory which it 
can use for cal cu Id don or íbr referen ce, 

Bí iW man: Oh, yes^ I see, 

Pitts: ir can only refer lo it* internal memory. so it musí tcrtainJy be a periodic oui- 
puí. 

Bicelqwt The quesdoj] oí ibe invar lance oí chis vector systern he had on the board - 
McCuli.ísch; Wcre yon interested in thc probU-m oí thc invariante, as to telen ws 
invárianc under whar transíormation? 

Biu&mw: He had a propos itic mal vector System. and dlen said he had put all these 
vectora into if F ot put in somcthíiig which was a miipping írom onc dirretEún tn 
ínothen 
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Shan non: The point I was raías Hg there teas, perhaps, that oJd resta IE of Kanfors that 
yoti can map .i square, tbr example. into a !ine in j onft-to-onc wty so tirar wli.it 
M.u K.iy calis thc sEructural iriíormatioti. (íahor’s noción* is not invarurjt irndcr an>- 
thing yon can do. 

MacKay: You me ui, not mvariant ttnder aíi things yon can do? 

Siiannon: Yes, Undcr arbitrary remappings.You can takc two vector»,or rwo manbets 
^isi i nt .ni aibitr.iriiy htge number of places, and condense íhem into onc nomber 
svJm-h contenías *]| the Information ofthe m-o svliích vou .iré able to anMruct ftom 
thiK one, and vice versa. 


Htct'i.(>w. ’tes, that contains all but tile sclective información. Ynur nieaiure of selcc 
tive información wn't at variante at all if yon eonsider abo as informatiün clic dct.iMs of 
tJie condensations. 


íms: Yon have lose the structura] Information, in a sense, from the compos.te nrnn- 
Vllp P t 7 c 1 ,Llvc m ° ton-d.git numbers and I rnake the rontention thac f can mate 
J ^-i Tr ^r ont Of thcm, the even ones being taken in order from the flor 
“ ° dd * fiom í he Se ™ lld ' lf 1 ;l111 S 1Vt ‘ n composite number. I kumv not onlv 

i" lv ¡” tL " 1 f' 1 "outbers tVL-re. but ,i]s (; which way thev wtre combined. I can 
retratislatc thcm without Itm in both ditectíom, 

BlGEU W: if y° u noti « another additiunai factor, of conne 

™tfotcont!rÍ "l 1 ' ^ b “ l 1 hiVC said ¡t ^ - h time.TI,is stmctural iiifor- 
fthvsical methfid " ni,a,K wirh o^pm to .i prtori 1 nunipulation of thc design ofa 
íiuel-v', y ° U Can dcVlw ln experimental method be which a g.ven fre- 

dictinir tile thL*()T\ '"i “ h \ S t! VC ü mOTr rJlL ' n 2 J' d ‘ 3CL ' <>n ámpiitilde, vou ,ire contia- 
T^ZnWcZt ' i T n T d Gabt>r and ^ ha- worked out. I ddnk W 

míe bv vi--IV óf m inniü 1 ^ C "u r ' rs * ,a questioíl wit h what you can do to a foginrf scnic 
lütv by way of m.ippmg Wlthüut loíí , ofiele , Elvc ln formanon.Thcm am aoyTnmbcr of 
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\vrp ¿ti which you can code somcEhing to gct back from onc rcprcscntation wsth fcw 
dimensión* to Miothcr wkh more, bui that is a piobkm oíconimunicatton.nf &pecify- 
iiig a sctectivc opetation, not uf ootutructiiig a n^resemarion ¿jíf initb. 

Tho pEobli-m you run into cottccmíng siructural Information is our probJcm of the 
fly and the necd for a coordínate systcTmTbaik typkal of aü.You have yonr cnwling 
fly, Somehc'Fw or other you have to be a ble to utter woiés ¡ibout its poution. It is the 
oid husmos of Wtttgerótf in and, AfovtmJ!] man nichi sprechen fearm> dariiber muss 
imn srbwrigtn* (It you can'í ñame somethítigp yon eant talk aboiii it).Thcttft>ra 1 jDii 
ttiuit $ocnfliaw be able to c jII out coordidittíJ that label ot identity a statement 
uruqudy.Yuu aiejust using ihe same *hbnk ttatcmem* twicc it you ¿re not daing atiy- 
thing to dúnnguüh two síjiemenis except in the trivial ^ensc thai you inake tbrm at 
two difieren c times. Fot cumple* it' I say P »The hcíght is Íp, a »[ be height is 5^ 3 ¿m 
siniply contradi cting myself by nsing the Mine propasmooaJ funetmn rwice. Boí til 
am able to say -The height at x * 1 em. is h.«* and, «The height at x = 2 era, is 5.- all n 
wdl, Ski yon &ee whlt I mean? NoW n m a given band width and a given time, it l aíí be 
shown that yon have a fidiie number of independent propofitions whkh yon can nukc 
and musí make to dearribe the amplitud* of the particular sitial you observe dnrmg 
that period 

Pms; Not ifthc noise level is «m ll'the noise kvd is ¿ero, then I dont thmk that i* 
truc. 

MacKay: But suirly what fm saying is Mi üld atory? What you are s¿ying is- that in 
Lhjt case the nujnbcr ol i £Ííí in the Informa lío ti space is not turne, 

Pim: Wüli, Set us. -tsk Sbannon. Docs his. theorein huid when the noisí- Itvel is w?n> ? 
MacKav: We ¿re not talking abeui Shumon's theorem.Thii is a ^tiestion oí mdepen¬ 
den! measmem chis of ampSitude, not j quwtion ufwhrt you can codt. I wtnk Sh.m- 
tiüns theorem surely holds with icspect to that becausc he takes *2p as the c»f 

his brulcets in dedueng «p¿c¡ty t.fts P ut >t th« way. ASI [ am saying >s that the 
dimeminnalic\ of thé spacc is finirc índ deierniined bvj ¿nd i. The number of dwt.n- 
gnishaUe poiufe in the spacc, on rhf orher h.md. íh a timbón of ihe The noise 

gfw down and thongh the dimenI s, ( .n¿hty docsít t changa you get mote dísrmgmsSi- P»l 
ahle points fot ¿ givcn amount ofpo-er or eoagy: thcK'torc. ot com«v you cao tp»- 
wJ, m commurncatior) , laiger .clectivc operauom and it you know yuux codf you 
can jSwjvs map fon» the «ce¡ved representado.! 10 anoiher which shows no s pwd 
the diuifriskunalitv of the «gp*. That. I *kc it, ® whrt you are siyme _ lio , yo» 
reim-inher I heuan by distingtüshiug betwcco the probleiu of Lommuiucanng «P n. 

-w'i Xh you abnSy fc* the 

™,i to malte so.nc son ofeode wiggleJ on a communn anón lmc wh.ch w,ll mstrua 

hitn to draw from tho ñling cabinct - , ¿ ■ 

Phts: When vou are talking abour d.mensionality o the ^ 

usinc -dirnemionality ofspace* in ¿ rheioncal sense. What space s th . 

MA«: h is che space ofwhn-h the a.-, .. 

the neeasary def.rmivc amplitudes, of a fum t.o.i Irrmted wrrhi.t a 

*«. - - —• - h 

M.scKay: l.ets put ii this waytWhat Oabor 

is that a given band-hmitcd lunetjon. psrMst tig - . uiu . 

a band .U /. «quite, Ifi ^ - not Ide- 

Une úi¿t there m.iy be instantes m v- un li t v 
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penden!, ijn the sense ihat tbrrc k »\i bit oí one contHburing io üsif rrading of thc 
other*; bul bctween tbtm, thcy drs define a 2 ^-díiimisioiiaJ space. 

Bigbjlów: I he accuracy ot thc observirion here mtist cnter somehow. The jcciino. 
wnh whkh you are ¿ble to determine cach of chew diserté componente - 

MacKav: No, J ani sorry K but the 2 ft theorenj i> a truis-m, ,?$ í undcrs&ind El. ll iría* 
frc>m definición ofwfcat you mean by -ftequeney;* Je is thc same thiilg whídb cavrü 
you the quantum error. 

Pitts: Yon say 2 _/T amplitudes wiU define what? 

MacKav; The 2 ti cqually spaced ondúlate* wüt define a fiuietuin for you. whidi I m 
passed through a band widtb/over rime /. 

V\vt s\ WelL suppose I increasc f by a number; suppoíuí ¡ mcrease the hand widdi by 
.wnresnuJl parto! thc epsilom whar happem to ir? Do I get one more amplitud: ur 
not. Suppose 2 /i is not an integed 

MacKav: 1 hen it íh a limit.The point is that you can’t fu ve more than that !hit the 
la t iny,. yoti H*t, is [n distinguish brtween the probfero ot devisina physical 
nit.,j[is o ,i h ing .i propon]tion: that is to say. confromed with mjttaJIy híanlc experi- 
ence.acqu'rmg the ability to label unlguely somcthiiig in expemner, and the pmbjem 
oí maluna | some conven tao nal ized codo o f represe natío, i nf «metíting whidi a 
dre.,dy tiatnable m such a way that the man from thc other end tan reproduce it. 

2S1" *T ^TV7 bknK 7 hkh KjVt to ‘«ff™™ concepts of intbr- 

X™ri bUC !’ ‘ V Mk r lre Th ^ can all he covered by the drínition of 

aW^?" “ “ r tha ' wílTrh etlaW « onc nuke a representad™,. ¡i„t whet wm talk 

71 rf 77T“ 8* the saM * of variación fthough ,tnot a 
a verv Z^L etVwce ¡ 1arra r i^ngth, and volunte, as meas u tes nf «■sjf'e * Jt is 

Cüil ’ JJ A ^ ^ lHJt 0416 wouid CJC P«« orcínúd ex pea that kind of diversin in the 

77T U JZ f Hlid -urdess yon project the optic co-onlinate 

beesu e , ^ ™‘“ ‘ L ' SClTCn - ,í Whd[ Vou say is exactlv ,o mv catire,■ pornt. 

vs^D vou donwT!. ° thc "'ovemerrts of a fly (for which wr all fcrmsv periécdy 
theory consist in thé ij^f 5?* die ! CK ' eil 5' ,lajlllII ü üí lf t<i (uirscke-, woiiki orí rirss 
¡c Z Yoü seé h' 7 * Ct f mW f W " r iYmhlillC ® *í>- ntuvrnient of 

^ ofIpo^ fht ' bitSU ‘ OÍ íhc « tbrnted autonr.rnolly be che 

donV ret^T cha. ÍL^' ^ tü ^ moreent. dthongh I 

j ; : í CO,,, r » r ,tthin * with - apurar. wcJL wiS a 

ñon rh ' lr IH ' ' l t> CIitídK ft*nction. a supetp^r- 

is that physrcaJh it is imño °t l' '*' m ¡ | pcr,tx ^ il components, Howcver, the frrsr renurt 
kind. V lmpOSSlble r ° K -' iUc ^ith .r,r mtpcdnnee function of that 

MácKAY: | a^rec. 

the errets, in a cerubfsvcU-dchue^sens^ n 11 ''" 0 ' “ f ítUlsE ati , oíi " no( riw1 ^ J( 

thr cutís to be plivsically realizable tb ' . 7 7 “ ** ih ' >ffí,ílwl V « K ’«'K !l M 

tudcs he sprdfymg what »i]| come out. ™ '*° U ¿ Jny í,t,íf,ht ' r of - 

Maí . KAY: Wcü p wHllc volé jre vivjuií ni efíerr r Fi ► l 

>^u WMit LO determine bamUvidth Lt v' i “T co ™ ldet vvhen 

I was dtliberjfplv ^^r.k ., ‘ ?° u Jí>n £ llave the ideal case I c^edhed. 


dio icdmical.ties would^^t famlen^ TT^' w!l ‘ J . T t ‘! cn ' 1 recular] y ¡nterented in 
ahout which opproxiniate numher sve take ¿ jf™™ 

It is noc rclcvant 


m nonide.ij case 1 ;. 
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MacKay: Noise is cumple idy relevan t if you jsk h i>w many of ihose amplitudes are 
r'ir enough ibovt che noise t o spccily one quantum oí métrica! Information. 

Pírrs: No, íhat is not the pos ni. It has to dn with structtfral informatigíi.Yoii would 
define -structural Information* scncily for the cas* ¡ whieh is not physicahy realizable |ii*f 
in principie; namely, where yon \nvc a sharp cutoff. What the engsneer commoidy 
does t of cotirse T wheu he concern* hirnsdf with realizable cases and inquires what the 
i^fld witlcli ísí > is sirnplv tu srl-cct a ccrtain 3ow levd of the ímpedance function on both 
sedes* cut ir off diere* and say that Chat is thc effective band width. Bu: then you lia ve 
m infinite nunibcr of amplitudes. 

MalKay: I did not define »-.truc rural information* in tenm of frequeney or tune ac 
alJ. I inscanced that panicular theorelical case co ¡Ilústrate what I meant by *stnjctural 
Information * 1 1 in noi .u .ilJ mtervsted ai the rnoment in de ti ni ng frequeney band 
widds for the nonrevtangular case, which is a tcdnm j] red herrrng. 

Gejurd: What are /and l in terms of ordiittty pmpositioiYS? 

MacÍCay: 3 don't quite know what yon mc-m t bm sf you mean, what are the definí- 
rinns oí f and t,j is the frequeney band width nver which art Ldealized receiver is HifJy 
rtrípomive and cuft nlFat the udges, and t is the time durinjí wbieh you make the 
observación, Bnt.you sets any - 

Qikeutw; Frcquencics froru 100 iq 10,000, sav, are ¿footucely compktely passed 
íhnmgh, with no distortion, and with unit- muldplication factor, and cverything 
betaw that a [id above that, say, is .ibsolurely deleted? 3 ani pmting tbis in a tcrribly 
mide fáshion.Thr batid width is how wide? Is it froni I fu liHi.CH.Nie 

CtiíAitn; I did unders&md that, bul I thought MacKay generalized ibis spccitic illus- 
tration tu propositions in general; the uuinber of Ítems that yon add up with esperi- 
etiee to make the word *ch;m\* What happcrts to tbeser 1 

Mm Kay: You don't llave fu think of frequeney and time. Perhaps I shottld never b*ve 
bfought LÍieii] in. 

GtRAJtD bnt what are their eqiiivalents in your smn-tura] proposición: 

M .w: Kay: Wdl, cunsidet an org.nnsjsi whn h has uní y iwo possihlc mudes of responso, 
by Wíty ofreplieatson.duing this .md doing Üaat. I ec's l di ihem ■■pip» and ^pop.- Wdl. 
then, ¿be evncaüon of pip corresponda to the pon eption of pip in the stiniulus, and 
the ewauoii nfpop corr^ponds tu the pen eption uf pop; and something which has 
iti th. pase evoted eaeh at une time or another, 60 per cent pip and 4íh per cent pop. 
mu w, is reprcscnttxl by íometliing wliii h i'i tiot jet by mereJy ^lvhil; «pip P°JV ^ llf 
«ying it tvith modulatiyn (Figura I l). Now. *ve canTt do that wrbally. and th.tt .h thr 
difficulty, t thinJí, in a gitJt dc¡\ of discusión -Ion not thinkmg of our disci.wion 
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now bnr, ín general, of human discussion - thc 3aiJ.biliry ro modulare thc nictron con¬ 
tení (che métrica! informadon contení} of those proposidom. 

MrCuLiocH: You inean you dioukJ say somethirtg kke i^pop* or ptp-ps^- to do 
pin ití | 

Maí.Kay; Yes. Disagrecmcnts becvveen rwo people as u> shades oftniéimng, I suspeci. 
cernid citen be describid and ularihed in diose lernis. 


Pirfí: The prnbabilhy points tu 

MacKay; We w.Lut i tan guape widi rwo dimemjom. re.dly. 

Savag Er 3 wanted very mu di co say .1 word or two abemt BownunV sccond concepí oí" 
.Lmcmnt oí iníbrmaríon. Tbk the me has tome around agutí and ,.l^l ni. Di. Slunnon 
has said h * Well. 1 have a kind of información, bui I uiyented n for a ipe* í.lI purpme and 
it would be foolhardy to suppise that ir wiU reallv work for cvcry purgóse.- Bmvrnari 
bis hinced rh.it there musí ¿1 kind thar somehow lelh what the Information is wnrtli 
10 tJs* person vvbo gets it. He says, «Well, it dependí 011 what the person alieady 
kciows.-A I rhink he mighi ako have satd, "It dependí on what the person wauts cü da* 

Ei I tel] yon scnicthing* hosvever inteJJigible, btit sómething you. don Y wjjji Co know. 
as wben 1 wll you exaedy hmv somc inJusiry ]> carned out ¡11 üoijic f;ir comer oftbe 
world, suppmmg you are noí curiout jbout such things. you nuy get .di [ *;lv hm ymi 
íind it wtu-ihlcss. í think T ixt che last analysás - and J l 1 l h nút mean this faceuvujsly, 
rhough I am üiiying it in a compact form - tbe iWiic of mfornution is its cjsh valué, 
itndcrstanding cash in a rather mctaphorical sense. If yon want tc> taík scriousJy .ibuut 
w r hat informaticn is wrtrih ro rhe reeeiver, you musí have in ni 1 nd what it is tlu- 
receiver wants to do, and yon must have in mmd soitie quandtadvt descripción ot bis 
wdbbeifig. I hen yon musí ask yourself »How does this irtformariori cfíflCributr to hU 
vvell-being?*: 3 here ate two quesdons to be discitiguished hete. 1 rrtay be .ilmiit ío get 
iiii 1 iTination; tor example. E may be abone to do an experiment. ¡lien 3 can say *\Vc 3 L 
wJiar is lc wünh to do chis experinienc? What uould I pay to do the expenenentr* 
Aj^nn. the exper tment being done, ¡ now tx enpy ,i difiere ni sttnation, am pnurer or 
piU r.cher. If tbr | example, thc expenment comtw¡oí openitig .1 letrer from the hilk-r 
Ihusfi Company to whom 3 have recenrly appbed for a joh, if on opening ir, I find 
Wv got the joh, well, tlien I am ten times as 1 ieh as l was." 

Theteforc, therr are tíiese two: There is the c^sh valué of an opportuiiit) r to ¡j¡':c 
información, ¡atid diere is the shitr in your casli ¡iwets, or in vcur personal evaluaticsn oí 
youreaxh ;«íscts, on receiving che particular infornution. 3 hete is 110 shorteut avoidíng 
■iUL-h analysLs to ihac, I believe, Statisticians have wnght ODc tor over hftv ve.ars now, 

■ ind m the last eighi or ten years they scem Lo have beeu sctdine dmm\o the view 
wltu-h I ain exprcssuig-namely that only a deüücd economic analvsi, oí the silnadon 
can properly appraise the Valué of mfomiation. 

McCnUtícrí: 3 am afraid *valuc* in ycur seiise would tura out to be a inultidmien- 
^ ?naE artj,T ’ W]ch ver V little clwicc of .ts bemg simphlled to a .iiejsurL-. 

Savaoe-: No, it is simpty ojie-dimensioaal. The vilucs to whieh 3 have referred :ls 
-L- ash. may he nicasured 111 actual casli. or livrs saved, or w hatever it ts in che given sit- 
U.umn wbch properly measu^s the weU-being of the individua] coneenied. This 
iitihry ^) 71 lLÍ ' r ° FC ^ r CÜ * *^ ieme ^™^ ar to LlK > the Von Nenniand-Motgenstcrn 

M +:(. t .i 1 o<;h; Very fan i ili ar a n lí very i |] lisofv. 

Ih n s: I lie El Dorado. 


Savaííf: tn the two hu.utrtd years «nfe the mneept cf utíHty has hcen mttoduiev), it 

ntmeS ’ b V,* "‘ rL ' íy ’ rS P edlT| y ™'Von Nciimann „ onc of 
ÜU r fnemberi, w c w.D fontJ „ uc (ü it i thc nan , c tem . d ^ w 
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Tbett is otie misunderetanding. í said »cash“ because th-it m li shorc, vulgar word, bm 
the Yon Mamvañn-Mor|piBtern utiliey thcory is sophistioatcd cnough tu capture oihet 
thiflíft, mcludmg even tbc juy oídiscnvery, and, ni principie, diere need nal br a iHú]- 
tktíjnenMonaliry m rhc situación; that ís, in principie, in so lar os rheVon Ncusii.mn- 
Mor^enstern Ehenr! realiy uorks, il: captures and compares in alie mcasiirt:, and in i 
«.vay üuccfísüii for this tOfltcxt. eash, admintion, j satis Esc ñon of discovery, che saving 
»flfk. -Lrid jfl the sort ot things tfi.it we do valué, [c is an elabórale, raihcr farfctchcd 
roflstrucE, bul diere ss snme saiisíaction in tt L tuo, 

Biglio'W: E should like 10 mise ,i poínt to ste ifMacKay .ind Sbannon would enm- 
iuceie oti il. It has .iK\avs seemed to me that rhc nnicept of información ib.it is used in 
ibese theoretieal anal y s es of coinmun k aiion docs not really evtr speük abone Informa¬ 
tion ijj ñor define it nr a ¿-sitar fu, but is concerned with somediing likc tht- 


Clpacity of a channel or ibe capicity of j ¡tyston or the eapaeiry ot a s truc tu re; sitúa- 
ttons w Liich are conccptiiaUy somewhat ¿™.T.rfe. üut tí yoti once discuüí ¡i comimmi- 
cañón! chiittfltl tud determíne that n lias a ccrtain inibrniattúii capacíty, then, i ti vari- 
ous ways you can produce paradores resulting from aciempts to thmk jbout informa- 
[ion in ohfifikTff as ictuaUy flowmg through it; íbr cxamplc, ú the chaime! is in atiy 
Hade vran?, ooe l\ it a loss lo know whcEhcr, as a inatter of fact, infornution Ls con- 
ñnuing or nol. Every siace of i he channel coiistitutcs inforniation cransmission and 
cvltv statc of the channel miy eonscirute tul] use of the infurniaticm eapacity. 

Actudly, what is clone bere is tu define a s apicity ratber than 10 define the coiu ept 
uf información in any concrete or abstraer sense.Woüld you ctminient on diis point-, 
McCuilck U: Witl you hold your answerí to that and lets takc ! ittss qncstioiih then 
w Wj]l answer all of them. 

hrrs: I wns j u « guing «) m.ifcc oiw ven, short remark. 1 tliink che chmctír 

ram« not henv^-n thc cran^tioii Irom capafity to past intormation and the amoiim ot 
infisnivuimi, Inn in <¡uppciiiii^ tiiat iw cin divide tlie compour. I" 1 ^ 1 ■ 

infonmbtm.t into *amourit« and inta .informatÍLTn.H Wh.it Slimnon h,u= dchned is 
.iciount oí informiticn.» I iliink tlut ihould be regjrded an a specihcphtase, and pos- 
vibty thore shogld he jome C.reek ^ird invento! to convoy it hy melt 
Shmjpíon: I with wh.it Pim has ju*.t said, and 1 shoutd hke 10 add that « should 
:cUl> remen,bcr that thu kind of informalitm h an t™cmb\e concept !t '* 
mem abtKrt , piopositunc, if yon like. ot a btu a «at C ment abnai 
nitaiiixt of a íar^ ensembk of statements or proposiOons or faces. It .s nie-isur. 
of dispersión ofthal ombability ti is tribu cion. 

I think perhaps the word -lnforniation" is eausing ii«m ^ J"/ ”,^ when- neai 
th:m it ú jvortli, exccpt that it o difticult » ^ f . ^ ,r 

tifiht. It dmnld be kept ,ohdly in mind that ,t is only a mesure o t e dift.et s 

tnnsmutiog the sequences thst are ptuduced by some m onna iu ^ c¡ teJ . 

hftw., the re ÍMine otherpoint I wint to bttng up en Ll)IJl11 ' l ,"‘ " ;, h ¿elu pitase-. 

... w <*Ji.» 

dial iij w«h no ddüy. Bode! loss-pha>e rtlauon> ^ dcky A! you aüow larger 

P«sibk to abtain thss diarp cutoff il you are willmg l! ■ n function over a Jim- 

«IÜ*. á¡m *4 <^££SZ¡Z ¿SSL» d« ™ 

ited Ibcquenoy band.Thn means dial wc e.Vino <- us jy to Jo so wc 

“* ^ Saut. « perform thesv - a tolerable 

must wiif for sonríe time until ib ese tiüs for ili.it 

amouiH. . . ¡nrrí-BLiC ÍÍS 

Excepi that keepmg the saíne rate tinite'deky. of coutse, the apptoach 

raEe ty iocreaaing the deby* but wi 
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k ti sed indepcndcnt of thr dtluy. For example T van can’t realizr the tunctian of a 
square wiih any ainount of phase. 

Su anconi No, bui wf can reaiizc j neark sq uare fu m ano whídi ha* j iouI are;L mir- 
side ¡ts squarc íunctiuii les^. than Lin irbitrariJy smaU cpsilon, whirh mcjFis rh.n onh 
epsikm power is geitLiig chrougii frorn outside the fíequenry rango in quemón. 

Pttts: But you can T i mike the rute of decline jc erige* much taster than - 

Mr :C tn. e.ímui: A]I righr: we gL 1 r thy pe>ini, WiE! you c lej'.c, I)r M.ll K¿y? 

MacKav; WeD, whcn í c .¡Oftl my talk, *In Scarch of Basic Syrnbób*- I tntditt 'seirt h..- 
and I fllppmé it ci partly itiy own fault chal wt« did noc purgue our ^.oanrh vrry úr I 
shcMakl ] i k l-, howtvoTv to suggcst ¡that if ib ose whn are more conipeient on give sonir 
thought tus tho pmblcm of identifying clic basic sytnboh ]ij ibc hutran c hn uj^hc juech- 
atiism, of, ratber. the baste pbysiologÍE'^1 responde arte in che human being whirh 
might lOrtccivably fbrm and define che basic vectora in his syniboltc iníormannn 
«pace, it wnuld be a niaccer of some inteiest, is represcncmg or suggesting posible tí*E- 
As to the discuískm about informatinn, let me s-iy hrsf thit I was not piesenfing in 
uiny \vay an aJternativc rilrary to Shanoon's but a wider tramework into \vh ie h ] ttitnk 
bis ideas fie peH'eetly. In tact, as E crjed to makc rlear r what t u-us doing vras to show 
how Shannons nicas wcre valitUy jppli cable, I think, iiruvemlly, thtiugh sueh a ti anal- 
yás is not rtecess.irily appropriait 1 co aII problerm. I ibink lie is too T3it>dcsr ni hn iis- 
daimer, because as long as ytiu define your cnscmblc, then his deíinition of thc 
entropy or $e]cctivr- inforenition contení of the cuscmble, n seems to me, is alwírs 
appli cable svithnut any e om radie tuuis. The t mu ble pcoplí get inte. E think. is .ihe.iv^ 
<iue to die fact that chey do not deñne che proper ensemble; and chut i.s pjrticnJariy 
diíftcult whcn the en semble is dctlned by the ínter nal stacistical stmctunf of clie man 
rccciving ¡nlormadon; that \h to say. svhere onJy subjeecivdv apprehended pmbahifides 
define your en se ni ble. lint i i yon do detine your enscFithle, I can only sav rbac E haveirt 
come acroíS any case^ vs bere ihat conccpt ejunot be validly applied, and níefelJ\ 
applied ü ihe probleait k one oí lomniunieatinn, NaiVe cquation ofsclíecive inJbrmJ- 
tioi] coEitent wítb physiati entropy, liowcvcr, is generaUy unwarrantcd, ns wr hawe sccn, 
When dealíng with digan] computing machines, and so on K che pmtdeni o-f definíng 
ilie ensemble is partí cglarly difEcnlt. and i i is pífssieíIc chac the be*t mcerpreLitiors oí 
aniourit of informatioq is obtáincd by simply totring up the imniber of acoink' propn- 
sitiom in situación, | beeause the mac hine presuinnhly is working inte a whole host 
ot difíerettt ememblcs coriespoilding to ihe expectations of the difieren c people who 
are reading it.There woiild T I think, be no more relia ble way of getting a ni «sute than 
by totting up the propositiom My mvn tbeory, í ndóen tajly, in so tac as » has been dif- 
JL-mnt frotn ss h.it has bcen done by ocher people, is chameterized by accLtiding tn this 
notion ol fítimbrr üftitvmic pnypvtitiom .is siiitablc measuri-s ofcach ofthose three senst’s 
of ™ou n c-< if- i 11 forma tío n.« í do agiré vety tnuch that the expresión should be 
wpnnatet. I suggested (3} (4) ^logon contenta and *mctron con cent* as ñames íhr 
*artiount-of-información^ in the scructnral and métrica| sense to avoid using the mi- 
dui-voLjs svofJ. tiñe eould Calk ,ibaui -numbei ofhits* tor Shannon’s mrasure, but 
lheW díH ‘ sn r seen1 to ht ' m Y (*Vious wr>rd, is he savin, I would malte a pica that ir'we 
are going to talk .iboui mforimtion, we should use .idjecEivt -5 - peihaps mine are not 
gond - but somr adject.vcs sm-Ei as sekcLive.n -struttutal,. uid •nwtríca],* to distin- 

gU,íh W,U ' WP fT about I* - my e K petk-,KC that as soon „* bctflmes 

.u-t-wtomvd lo diuibng tiros*, tems, the majority of ar^imenrs *,re bean *** 
i! i rniacion. i r.su n. >r'* it is s.id :if d.rrit-. is lose m any wav thpaugh not tuíngdis- 
Eingui5Ring sytnbols for difTcrent concepts. 

orsavi'l ' í1 -', mbL , r * ^'‘'riid like to say is th.rt thinfcin^ in thost re mis. 1 heliesT. 

pros,des one w.tl, a sharp definidor, of «mmuniotíon. in terms ofthe replica ti mi of 
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rtpíüsciHatiüm. which I tee t ought tu be used as ¿i razar ¡ti siluatium *vhere penple 
iriempr eo til k ahuril iIh' phy^jtal Ld nronuimnicating with yon» in .m tape rimen t. 
hlmik there i* .m inevitjbly ¿mlbnipomurphiL connotation in the woní ncoinmtiniea- 
tk>n“ whn;h bedevils discusión, and th.it hinh 4 use of che cerní wcndd cemmly be 
mvalid in this case, and sbould apply only in cases where 4 representarían h jlteády 
pR-ht-rii ai the sending end of che pcocess.Thal, oí coursc, ih only a personal plea, but [ 
ícel chai we are in danger of gtfting chis subject in.no disrepute among tbose sketch íl y 
¿cquamtcd wjth ir if we ourselvcs do rtOl make as many new symbols, in the shape oí 
tec tínica] cernís. js the diversity of our concepto requires, [ don i rhmk we shonld he 
frijdifcefied nlf frorn doing sé? by the lace that it may take sonic lime io be undentood 
























































APPENDIX 1 

THE NOMENCLATURE OF 
INFORMATION THEOR Y 1 
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DONALD M. MacKAY 

kititf't f l’ttúrrsiiy qi Landon 

Tut E.xi'S anai-i ihv sutvcy i4" iioniL-iK-Liiure which íbllows ls noi .1 glossary i» the se n se 
oí jo a^rced list, of standard tenm iii liiíormation Thcrory. No such agnrcinetic yci 
l-xisev id tj-us new subject. Ies purposc is tether to collect And colote js tmny as posible 
uí the tcrm¿ which are in enrrent usc t and to define ten&tivdy ihc ways in which thcy 
ate ruLitfíi and thc neme* in which thcy rmy be interprctcd without conflict. Only 
ame wUI show whether these interpretations wiíl be idcquatc nr jcceptablc; bul it it 
succeeds only m tierno nstoting the cainplemcntary *md naneo mpetiti ve rclationship 
of diffiTnn curffiu j p proic bes tu thc problem* tlm Mimewhíit Augein task vvil! have 
brn wurth atttmpínsg. 

Tilo glox&iry is not ot conree laiejnt ,is -m Mnicoduction íbr beginncrs.* hu much as a 
lógica] fameworfc in which rcrira may be «en in perspectiva as thcy ati«- Fhe pro- 
portionv ofspace devotod to diffcnriit aspecis of the snbject ore thereíbre no iodicaticm 
oítheir irlnivc impórtame being dictatcd merely by the exigencias uf evposition. 
Although the jpproicb in bound H.a be a personal one h a considerable efibre lias bet n 
made to base ic on logii ^l ^ oiigidcratioii oí what has actúa] iy becEi meartt h\ varióos 
anchor?, jp cohhuIuilüii an hir as posible with other speaker*. The particular ícrim 
■wtncal+t ♦sQTJCtund.* and selectivo* información contení may possibly be íhought 
inmutable; but thc lógica! distmetíom for which thcy stand ippcar to he essential. 
CunÉbuuding of tW i* belicved to be the sourté of much onedifying debate, 

In l j v L ' ryday speech wc say we have tirirú ved bitbnrntion when wc kmw somethmg 
that wc did not know befóte: when *what we know* has changed. If the* we vvere 
ihic tu fwítüurf nwiuit we know.fl we con Id ta]k me-minginily abont t il lUtniuif ut 
intormacion we have rece ived. su lerxns ot tfic mCiisur.ihk ch-mge it Js l.lilsci. 
would be ¿nvjluible in ,issess]iig ,nid tomparniK the effk^y method^ ot gauungor 
coiniskunicatíng information. 

Iiifbmidan Theory h conccrncd with ihis problem of chinas iii 

knowkdbe. lo kcy is the tic* «lut w Kp*smt wlut ws know by meam oi pictum, 
sent«icej modds, or the likc When w rca-iw information, it c auses a (.‘haage m the 
íymboUc picture or irproeiitjtioa whit h wc woukl uíc «i l P 141 " at we now. 
Übund that changes in ícpiwntations i in bt- nicasuted, »aniount (1 in ornu K>n - 
actually in niowtlwii J wme,c»i be given numcr.cJ meaning It » ' ll ^ ' 

rovritd how to talk quantifatiwly about -Jzc throngh t im ovimig i ■' L ■ 
suhns appmtus- Wc -hould jt once find that it Kad the quite d ‘tFerent but ‘ 

oftoW. titea, and *** - ¡f «- odwtt. The an&m - P—^ 

síiisEeadíng, biít mas- show üs wllit to expe^.t. ! ^ : • 

Kight a! the start .lie term .mfonmtion. okc on m, dilfercnt k.ndv ot 
*nswcr really to dilFcient kiink of question. An example y. - ^ j , A 

peopte, A and 0, are listen,ng for a *¡gnJ which they knmv w.N be 
Sa dash arnves.A niA^vario» nw^n^e.ns ^rewnts w >« H^ J» 

, gr Jp h f and asserts that tbeix w.s .a good dc,l oi tnfomiatioo- m the s.gcuU, li say. - 

1 p^d f« d* Svmpo,^. ,n IritíirnMUfu Theory in U»«l» ™ !tL ‘ V ' 1mi “ 

Aprd. I95t„ 
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fcnew it wnuld be ttiher .1 dot or j dash. All I had to do was 10 choose one ot «hIutoí 
tbese prefabtis ated represen lations. i giined JinJe infbrn^tion^ 

A and li ate not, of L ourv, ict diüagftetnenE. For laek of a vocabulary, they are tistn*j; 
the temí ^moinir uf mtbnTi.itipri* as .1 meavure oí di fleten t dnn^-A ts using the k-rm 
in the sense oí what we cali "Scientifie Information Comen E.» I lus m atself I two 
aspecto rdating loughly te the number of indcpcndcntly variable íeatures (stracturd 
información contení) and the precisión or rcliability {mccrical inínmudoD contení} of 
the representación he has made.The ki lowledge uhicli he says ha*. rticreased is fcnowl- 
edge ot what has acrualíy happened and been observed. 

What o i B? He was tioi wajrmg 10 observe evctything that happened. He n¡rir»Jy 
knew that Jbr his purposts only twu kinds of represe ri ta tíos 1 wou id be needed, and \k 
had pretabricated one ot f.idi The kncvvlcdge be acquired ivas kmiwledge of u 4 uíIí 
rrprt'srntatictt to wlett. ll ivas therefbrc using *iníorin;atioii* in the wnse oí tb.tE whieh 
determines cholee,. wlmh \ve may l,i]E sriwti ne infomwtion 

Une word whLch w.ik unexpeerted wouhl yieíd H more sdertive Information th.m 1 
whole message whieh he was already hiare lie wou Id rcccive. 

As ,ipproaeh is typical ot the phyiicist. who wants to make a represetmíion ofphys- 
if.it evento whieh he rnust not prejtidge Bs i-s typieaí oí che ciminHiiucaEion endurer 
wlusse task is to malte a representaron, at the end oía cammun ¡catión cbanrieL ot 
somediing he already knows to be one meinber of a sel ot standard representa eious 
which he possess-es. | lis concern ss, r Itere tbre not wcih the size or tbrni of a represen tt- 
tion, bul with íes tv l.j ti ve rariti', sínce chis will jpjvern the complexiri- oídle diling syf- 
tem<l ^ shüLild use to identify ¡t. Each. hówcver + may on oo/aMon ímd hdth 
appmaehes rdevaut to diífcreni avpects ofhis work. 

Jó so ni np. ié sve ask how much Information therc is in a giveri reprcsentadoii:, xve 
may mean: *How many distuiei tea tu res has ¡t r How tnany clementary e venís dnes ir 
describe f* i 11 whicli case we require answ ers tn ternas i>í snentific iníormarion conten r. 
m - tvc may be igrioring qiiü?iLii>iTs of the si^e and complexíty r of the represe ntarion» :md 
diinkirig instead tjf the complexity of the seíecdon ptoccss by wíik'h ir was idenrified r 
meaniiig: »How unexpected sv.is irr Hcns- smaU .i pmportion ofal) representaHoiis ts of 
thw tornií In how man y stops werc you able to identify ir m your ^fiiing cabinec* of 
possibüirtcs?* Tn dais case our question refers to íWrrfiír information contenf. Rartty 
here is rile touchstone, as ag^inst logical stmefure in the first case, ft will he realired - 
and ibis may be in irnporont hdp to the uiiderstanding ofdíc subject - that the temí 
"Information* meaiis something quite distinct froiti i^meaning.c If the reader begim by 
diyorcmg the two eornpleeely he may find it easier to trace the amnccúorn in >mv 
suhseqneiu reunión. 
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I, Tht Sí cjpi j of Inform ition Th eo ry 


Representatíon* 1.] Informa non T h^nry k coqcemed wilh che making of rtprrsciiln- 

Úom ~ J,C-, lymbolki] in it 5 titost i^ener-il seíise- 

1 . 1.1 By i represen tition lf¡ meant aiiy siructurc (pattem. pie- 
lure. modei), whíther abstraec or concrete* of ivhich the k r a- 
mre> purport to symboti¿e ot lorrespcmd m some sense wifh 
thíKC ot «iiiif ütlitt sciik’nifí, 


1.1.2 Tlic phytiví! proftssi^ concfriwí su tiie ibniiafSion W 
tnn&ibr marión of a represen Canon are thus discinguished iraní 
uihtf phyiiul procedes by the dement which áw) 

posse** vvhfn curweivtd ís representin^ sometíiin^ dse, 

I $ 3 Fur arsy given itrnciur* 1 iherc may he sevenil v<|ii iv-jlcna: 

nqprcsetlianítii 11 ., dchued as sul-H iSirüil^h pusseiSing rertaiit 
abstraer ce-mires i Ei eomnton 


Sctenltfic 

Iníarmatiofl 

Theory 


Commun ¡catión 
Thewy 

Commyrikatíofi 

ChuiMl 

Spate 


] 2 h t\ diese ibftHft Cernina of represen canon* whieh are oí inter- 
evt ¡ii Information Thcory. Its aims are (a) to iselatc fnnn their 
partícula t OOTileXC* tho*c ibsttact fMtun» of rcpresemañnns 
which lMii remaní mvariant Ullder refonií illa tío ¡i h í' 1 ) tn treat 
quanriutíYdy dn- ..íhstrau Featur» of procedes by which reptr- 

.. ate made. áild (0 to gtve quandeadve nieamti^ TO the 

ur veril setisc* iEt which rhe rtoíion o£an¡H*tw¡ of iníurilUtipn cm i 
be used. 

13 The miope of Iniornutiort Theory ihi¡$ ii ¡elude* tfi principie -ir 
least three of acth'ityi 


I i i Making j representañon QÍ somc pkfsiMl ispeet ui expe- 
rieiioe This ls the prtMem rreated m Srinmfk itformatnto Ufory. 

i 3_2 Makin^ .j rcprescntation ufsomc notiphymal (ment.il or 
idearionj]) aspMt of espértente. filis is ;K the nmiuent Oühldc 
m¡r concern, bem t í the prablemi oí'the Artm 


1.3 3 Mjknm ¡i repnfsenuiion íti onc spacc R ot j rtprtümííT- 
rjíir nIrcLiJy príKnc i« space^-Thií the p^hh-m ui 

. . .rir-ríi'.irri'n TTtrory. B being cetincd the rrawttg r^inAA <h L ‘ 

miismtnwí! rttd Oí'.i CbFtírtlunjftfíhm Ctumnet. 
t í >. L Ov i jwfltr is meatu any physícal í>r abstraa ™ihímati- 
til til-órnate ffaneMWirfc or nuiuiHild, of any number os 
dinstniiorss, m which thr domfint. of a ropr^o^on «n bt 
ordeied. 

Th „ ire nnt, ofco WW ,vxclu MW .TlK probkm ofeoín- 

iaaácaikm in partscular n soí*iom soparablc hom onc otbmh ot 

srs?*, i« «•> p"*"> «-• íftel r m ^!T 

íh«” ó rtHlormed tnatrtly wi E h (1 .XI) «h, P«hfc,«, ot rrps,- 

,nn ,o rho World, asid (1-3.3) thf pwblom ot cMirau- 

iCtl "^ m ^ W uiv Uncí) le is coraimimcalion the- 

--STES’&'S SL. p-— 


I m ^ «,*, .. - —w -*• *■ ”” 

Qf*ii Thpary r>r Abstraiii Cipiup í h^ory 
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ie;J prior ley oí thc oiher two whích prn^iiB 3i Erom cúduii^ 
fim oii tbe list, | 

1. Information 

The ftnígoing derinition afilie stüpc OÍ Ertlu muñón THcorY 
provides L11, f 1 neeessjry baL'k^ríWlld fot rli l definí non ofbjfrmu- 
tíftN, 

2-1 En .di u* «k-mfs, flir temí ^jn be comed by a general «ópera- 

tional* drh.TntLDn {i.e., j definí tion in Eltítu oí what il di vi M 
|tü.g.] fon t is das&kalJy definid m ternis oí tbe accelentiOFi 
w h u li ir causes m coy Id cause) The etTeci oí" íriíbrnutinn n ¡ 
(hunge in j rcpresentatíoiuJ eonstruet- 

2.1.1 Iiikirinjtion may he defmed ni (he most generuJ sectaf ai 
thdi táié fJ-ddí ífl ti wprrsenUiliifn. 

2.2 This le i ves nperi thc podbility chai infomurion may be tmr or 
fÜse. 

2.2.Í Whro j irplBKliadon alters, wr define tbe new iflfbr- 
matiün US trm' jf thc chailge [Mirases tíre extern oí’ Cumvfon- 
dcnce hecwcen che reppcscntíirion and che original. 

2.2.2 The intomuimn said to he Ñlsc if che i ban^c i/rmírí- 
tfhfs fche extcnl qf (his correspondente. 

2.2.2 Strictffl che truth or Úbdiuod i% ara atlrikiTe of thL" 
resuhant represcntatiüJi H but n is custonurs eo arcributc it to th.n 
wha oh lias s^iven ráse to che chuigc ¡n che represemutiLin. 

3, Mpasurement oí Information Content 

l^o quite different but l oinpiemrftfary .ipproachcs are po&ubk 
to thc tJlrasurrmeni oí Infqnnarioti Content. and tuvr gneit 
rise to mes of thc terni in i.pi zte difFcrent se mes. 

3.1 From ,i quantum! I ve arulysia ul what .i itprcsttilariül] jk*rtmys i 
fujii Lsnhce fiindj mental numérica! fbaturrs commou to ill its 
equivalent rvpresentaiions, and can «y th.it they canstitüK thc 
■corpns oí inttimlatían* whích ]t cnmaiiM or represmtv 

■> 1.1 *3(ifijrrrut¡otl Conten t* un thLs confetti is J numérica! 
LEidex (ita eme sense or another) of tiie ^ize- of thc irprescnta- 
tion itsdf. 

3._ íJut ¡,i ilutad td iskip^ *Hqw inany clements, und so forth, .irc 
thetL- i N thii reptesentacioii?* wc u^k, *In hovv iiuny r stages, .itilI 
m v,P ^ 2t Wíy, has ¡[ been Mí rr p?- we artíve u a diíFcrent kmdúf 
meastire.l hlí be en Ules dar i ■ we consideT that tht* «me repre- 
sentation could be consLruetcd art j number of di líe re nt wjy' 
íceording to thc aniounr of prrfabrtcation nsed. 

.1.2.1 ► Information Cunten;* in this tuntext is a mnncticíl 

Iildc-x Ofihr eomplejnty of the túrntniaim process. 

3 3 *" íhe foüowing paragraphs 4 and 5, th™ T svti uppmaches ssill 
be discussed. I fie farst has given rise to tsvo eomplemenLarS det’ 
iiihÍOtís ni what fus bren eallcd »amount of informatiOll,* and 
the second to .l rhird. I'hese. hüWevrr, .itr not nvals. but ars 1 
■iUtOnomously valid niejsurt-S. appiopriatc ni mhwíT to diÜenrFtt 
qus L S[ions, | 
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$n 


5tnicturd 

írtiontiation 

Cantone 

Logan 


Lognjn Conten! 


4 . Analysís oí Represa rustí ons 


■i " I RíípresentatiMi. coinmumí^blt m a iwo-valued (yes-or - 
no) forrn are neceseri]y .^JduwEJÍ m ¿Eructare, since .m ■imper¬ 
ceptible change* m a íwo-valiied logical fúnn is by de fe ni don 
mcamilgjka All che ibüngtí are dist rete, tilffeíüff [lie ciernen 
Lary concepti üflü^itaJ rvpresenraíions .1 r L - discrere and enumer¬ 
able. 


4.U.2 En faCT, ,\ Large cliSS of such reprewrntations can be 
rrduced [es a foro i mude up onlv from idénduaí demente. ^ 
simple rh.u fhcir only JttnbuLe is oíítfrtií {!) '[ hiS lacT próvida 
.1 h.LMs tbr the quantitalive aiulysís of sudi representa don 3 (2). 
(KepresentiJÉioiis noí amaubk to precise ío^dcal descripción 
ha ve noi so t"ir been considered ixl ihe cheoryv thougb a large 
dass ofrhese míght be handkd m tvrtm of appmxiinate quanial 
equivalen^ repieSenlmg -upper and I en ver boundo to ihclr lóg¬ 
ica] content.) 

4 El.3 |n jjener.il a panera reduceJ Cú sueh fundamental c-crins 
will eontain 1 certaio number of distií^gllisbable gmup* or □ lus¬ 
trín of elemcnts, the elernems m each gmup being indisrin- 
gukhablc aninng theirlSekvs.There are tllus tWO liumcrical fea- 
wv. of inCrieSl i J> ihe number OÍ dtsdngmshable grMtpí Or 
dustm of jfidistingtiókable etrnieun m a represen tatiom and [ 2 ] 
the oumber of itnncnts m a given group or dUsier 

4 ,0 r 3.1 The number of gfOUfB, and the numberí of their rle- 
ments, nuy be thouglu ofas reypectively analogotu to the nurn- 
her ülcolumiix aald the number ofcníiies per coturno 111 -4 his- 
togram. 


4 1 


.Símcmnii 1 fafownutim 


4.1.1 The number of diífiitftfijJMÍdf or cSusttri 111 a repre- 

sentaüon the number üf definably üKfcpeníkni mpeets in 
whidl 11 eouId vary - its Jfn-jr'N.Mntfii/ríy or nutfibeF ajdcpiiíS ofjkr- 
or luisaI multiplúiiy - k tttmsó its Sintíiumi Ittfirtmtivn Con¬ 
ten. 


4 . | 2 The unit of stnicturd informadon, onc (3) (2,). is 
ihat wbieh e rubíes one such ncw distinguishable group ro be 
Licfined for a representación . Thü* siructoral mformation ss nut 
L-oibcerned Wltb the mrnéer of demeiLtS Ifl a paLteni, btll WÍth 
the possibil i ry df ditf¡ti%mshit{\¡ betwtfen them. 

4 . 1 . 2.1 Bor (rompió if we are coutning idenbcal sheep jymp- 
mg a g.ite and haw fio sense of time, our rtttllt can only be Péf 
resenred by a cerrain total number; hüf if we have a clodí, we 
LW1 nens defino whar sse mean by -che number m the Éim 
munut- and *m ihc seeumi- and so torth. and rep»sem OL.r 
resulr by zKtaf&tirymhabltwbtOuk. The dock has provided 
Sém^l Mifornwrion. tn a stmibx «y üae abil.ry to distitigmsh 
(líC ) Huaiid prvddon aíong che gaic would pnnule disnnguish- 
ibk subcotals ind henee increpe the striietural nitor marión 
contení of our represeíiladon. 


1 Lf#)« .onfffíJ ü * convénient tífm &r (he «ructunJ 

ntnafion «dtcnc or rumber of ]o B ™» in *P™-. 

ity variable kítuKi) m 1 rrpreWLltaiion (e g-, Ú\e Iiujirber ot 
:prndcrt coíffiacnB «quired to sj^flív > g"«n «ave form 
r a give-Ei period of time). | 


l«6[ 
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4. L .4 The mtinbcr oí logons providcd by appaumi per uciLt oí 
coordinare *pace £t en ti meter, sqiurc caí timetcr. wond, etc) h 
temed ité cj/ubiry 

4.1.4.1 por cxamplc, a rbimncl ivhotfe band width prnuso of 
X i udependent aniplitude re .id] per second has j togon 

cjpjc'ity of X"; in .l miOuüsLOp^, Lugon capacite is j measure ni 
Ppmwt; and so forth 

4.13 The reciproca] qf logan eapaary k tenned die íffwííwtírJ 
smlf muí Cor the ipp*um\ 

4 .2 Afclrícjí ItoJortTtatiQW 

4-2.3 The nuiuber of (úidÉÉiguMubte] lógica! rímate in j 
given group or in che total pjetem i¡s termed the ."i fgtnriií lulo r- 
mation Contení oí [fie güjnp or patte-m. 

4.2.2 The unir oí métrica] Information, onr nwrrcw, ii Jdirli'd 
34 Chat whith feupplies onc elcrnem for j pattern. Eich ekinent 
may be consldered to represan mw unit oí evidente Thus ihe 
jmount o¡ mcrrjcjí iialbniution m a pattcxri tne^utes the*w^Jfrí 
'-,'f itidínn 1 to which ir is equivalent. Mítrical inferiiialion give? j 
P otreen i tí wdgbt or den sil y - the Htulft óüt oí which rhc 
Hstruetiireo i-t formed. 

4.2.3 In a se i t j 1 1 tifie reprrs^ntatiofl eads métrica] unil Ituiy he 
íbotigfri o\ as .ls\oi' i.itcd with eme cíemeutarv evrau of che 
sequen ce oí pliysical cuche* which rhe patterci representa 

4.2.4 Thos the amonní üf menical infórmanos! in a siitgfc 
U igon h Or its mrtFQti contení, can he tlnuLyh t of a* thc numbcf of 
de mar y events which ha ve heeri vLibsinned imder une hind 

Information Content Of ^undensd* to toril l ii. For ejuuipJc» m the case uí h mimer- 

¡l:.i] pjrjrnetcr, diis is a mrostinr oi'chc [WY¡.ii$tt with which itlus 
He en determinad 

42.4.3 N otile thac íhese clcnients are indíttínguusbabií\ so 
th.if their nnniHer ls mi dle numher OÍbmary di^ís (5.3.3) Do 
which the lognu is equivalen!. 

-1.3 5 When wp come to represent tllí íesLlks OÍ phyucal 
observations, w-r are <4ten interciííd írs m^gnitudí^ which .irr 
not dircedy proportionjí io the metton contcilt The repteS íu- 
í-itiisns WC UivL- do rio! then sllów the metron contrnt explícitis 
h HlUSt be doarly Wilízett thai rnetron lOilten! as ddllird iv j 
llleaiurc ot thc Itmnbcr o¡" clcmenEs appwing w hen w:hn\ M 
be he Ved to have iuppened r 1 ^ represe uted rn m mosí frtnHartv'Htd 
pnysiüi( Urm$, 

Conceptual 1 ' " ' ] ^ aifc c¡5t,, naie ^ made ot'a p.iraníéter tiOrci a statt^ 

Scale 1,1Sa3T3 ph , I the demencary es'entS tonrcnied are the arrivab ol 

fmiLs coíiirtburionsf tu tbe samplr Thesc could be represented 
n the number ot intervals pccupied on j cnturpími $&ric propur- 
tiomí to metipD contení. I 

í On Míe orher hantlj, the hsüjÍ rcpresentatiotl ihe 

ma|piimde tsi [He parameicr eoucrrned, and not i^enemlly thc 
un. rrori iontetai, On x linear scale, prjdujts l d ni elemeium 
iiiterv.ils which in thc nsefiil limit are jus.t lai^e enough to jpVC 
t e,represenCatión nt the magnitude fsc.de readir^} a probabiho,' 
oí ■■? bm h 2 suJe k termed a pr^per spak, Now the pmbaWc 
lj r<>.. -n a normal poptliatLon, m, im r ersely propomorul to rhe 
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HcEron Dtmity 
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5-1 í 


squir? mol of tile Siíé ofthe simple. Henee tln- magnitud* ici 
such -I case \vuuhi be showii .iv oeiupymg on the pnaper seale a 
riumber uf clenietipry mtervals proporcional only 10 che ’üiuarc 
mnt nf tile t mili be r rá etcnseilIJíV cvents. The luinibcr ai cnel- 
mriN ift ;ui i ii ss speeiü bm eonunnp cine) ihe squarc of ihe mint- 
ber uíoecupicd intervj]> shnwn ni this los fundamental phytic.if 
re prese ñutí lie i- 


4,2 r 7-1 ¡n eonnectiurt with radar i ri forma lint i, (he temí 
^fuptfcTkij/ ewffly h^ri he en used íü represent wSul ls cHcntially tile 
me eran concern uí i úfpal- li b thc catín (Total Energy) ■ (Noi^e 
pe^wét per unit batid wi dtta)L 

4,2.8 In general, then, a dear distinedon becween ¡*) 

the hindamentjl repinen[JhOH on i COFH eptual niU' nhowli^ 
the iiívj,riant iiUinber of LogiraE eteiíkllís. and 4" che nrpresenta- 
tiun of (he in.ipniLLule v/hieh i* ul prjcbeal Llltcrest. ir Illc. tlie 
eoiineetmu btftwen the fwn b lude ctemf thjai fluí between 
fhe prrcñioii widi wliieh a given variable «ti be mcHuitd, and, 
in magnitud^. Precisión iiu repises nlüllotKJTmiLly witJl luetrcun 
L onífílt, hut lew qiiantitics are Jdí'dPlfy rebted tsi nietmu ttm 
lrnL j\Mtr f and eiEfi^fy m the clascal case m- íiiiosíh the fcw 
eseeptmmLlhw atieonfe with ilseir app-atendy flnidan-ienial mtm 
¿mong physical eoneepls 

4 i L .) rIse í.ja/i unir nf j. irugnitudr h che mínimum inte™! m 
lérim tíf whkh the «ale e.m uwfully or defmaHy be shunté. 


4.2 ."M F'ir j m.ipnitude uupivejsdy kíiown, it b defined JH 
.fcbove (4,2-7) tú be eqil.ll td the probable Finge of error. A nmp- 
nimde sypportcd by a single metrtrn occupi^ jmi one interval 
on meh i seile. In poetice iicyjer tunfc are otteit mea ?4” 
rjiljís“ [jislAiidard emir. 

4^,2 BuC il shnuld be rernembered rhiL in tfavrttknl repre 
Carian ri» sítc uf «he seale unii i» Bs™ewlly l¡mw<l b >' ®J» 

m ibiliLV tO J «tíi« «'«1 i» ««W Che 

JÍOÍJJ om ol'Which physk-jl repíweníatiOJK jre coíntrutínl. 


4 2 lli The ttambrr tif mewons pt r f imit of co-uni¡iwte sp«« 
n (ltiiioJ the ntaro,, «pflrify oí mríwn af 1 l, wr “ 

v-jiioii systeTii {ff 4.1 4). 


, 1 j tHe co-Mdir¿te ¡ncervíl cwei which one metru» j 1 - 

.urqmred ,s ten*») , . .. (tinde^ly) . ,nerr*-f«-fc 

f r f ri r rtf m-ordifiatc 


4.2.12 ít wiD be noted thsl metmn fítment U itecesiaiily l«>5- 


r. 

■ 1 y Retal m.,R tp the ejamplc OÍ tlK joiopioy dieep kt « 

w íuppoHC tluiwe ,te liyinfi «> ^™n«ne . hpí ^>0 

SBfisfa'5»XS5S - 

f in error, fOUterlt of «fh groap. 
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I nformation Vector 
Information Spicr 


4.2.34 l he temí *¡amoiiilt OÍ informadon* in a sedar mlAu- 
gpui to thts wii f¡m used by R. A Fjshrr (4), wfao n as 

followH: Supposé we llave a pmh.ibiJity distributioft li .1 rtction flx. 
jc^) shownig bow m a given pofmlidún j variables.' is discribiiíed 
abouE .i para meter x n ;e.g. P 


ftíAí,) =* /t* 




\ be ^niount of sntbrmitiimi in k sampb fcüm thí popularon 
üíí debned as, n limes ita 1 mean OÍ 


/tílogA- 

l 3x ü ) 

ove r i he rango of=■ i ,c,, 

—m 


Equivalen* fbrms are 


jmJ 



2 

dx 



fdx 


Jn [he tase of.j norma] dlstribudon. rhis reduce ín rhe irupn> 
cd of the vjriincc, prxivtded chal the ran^e U inrjependent OÍ x. r 
\l is thus .i di rea mcasuie of pciüiotl + thou^h it is not dinurn- 
donless unLess suitably nornuli^d 

4.3 Rcpmentcttiúti of Infomatión 

fhe Information Contení of a given rcpresetiudon is speeüietl 
by setdrig. dflWll the memon contení of rjirh lo&Ol* This may be 
represe tmd in vanüuS uays. 

■3.3.3 i hiv eonveníem method is to use .t nxuEdiümensiorLli 
infrmumon imfr b ;m mformotion •íjkt, r ul whieh eaíh iXÍ% repte 
sents one logou The $q nares of the eomponents of the vector 
¿re the metiun contenta of che respective logOllS Thiis the 
square of the k-ngrb ict che vector icself is the total mrtion con¬ 
tení, the Sum o¡ the individual inetPQtl contcnts. | 

4>3.1.1 In this representatiun ths k ¡ingle betsveen two Ú\re>. 
Oons fus a direct mterpreülion da a til rasure of Fr/rí«fJitf- A 
dependen! s tatemen* ss defined by ,1 ray j ra the q>ace h and the 
metron content affbidcd iu it by the información is tbund by 
squaring the prnj echón of ihe inforttiadon vector on the ray. 

4 3.1 .2 A rww complete reprnstniatim inay he set up by snppk- 
meimng chis dependen! stitement (4.3. í. 3) by a set of otherí 
repn vented by orthogonal nys.Thh ptocess ji rio un O- to J n?U- 
rniri of íltt? which leaves us wiih a ncw total nietron conttftt 
equal to [be oíd. 

The same procesjts can be Tepresenred in terttis ot 
inatrui gehta, if the metmn contcnts ufíogom ¿rt; set out ¡ni- 
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Information Matrix 

tiiUy as the demente oí a diagonal tftformdtim Afairix. ÍJeprn- 
detu sutemente now define sector hmetions, .u>d íheir metron 

Trate 

Spur, Chiractér¡itic p 
Dii^DnaJ Sum 

ronreut tojiid by fúrmiñg sc.d,ir producís of che fonn 

4*' M*, wbfif i is ¿he itifortmiion inacrLx h ^ a vector func- 
tion, and ■\* it* transpuse Under ¿11 complete (*unl(ary«) irans- 
fbnilsciunü, the Itüh ur sum uf the diagonal clcments nf / 
remanís mvarunt, being ihe total meircm toiiietiL, 

4.3J Ají ¡ilccmacive geometried reprafsemabo» suiiable fot 
so me particular cw empíoys ■* rhicc-dimcnsimtil hisrogram 
hjving a Efí-oniiiutc and íts Fourser tnnüfurm (e.g.. time and 
treijueiicy) as irstvwbid axev, Sanee rhe number üfJogoní pre¬ 
nded by givcil appar-KUS IS pmpnrriosi.il tn tbe produce oíband 
widtfi '’P i'. / and conjúgate ro-onfciUtr, the báse ¡s diviiibJé iíltu 
cquaj eells each rrpttHíiitirtg OllC logan, íln cadl ccll rs ercctfli 
i Cdlutrm liavirig,! hoght pmpprtlonaJ tes the logarithm úf met¬ 
ro ii COílteíl C. 1 hts gtws the total i^rJuprK' OÍ the llivtuguns [Jlc 
■-.iiish- qusditJtive ngmÍLcanc’e -i5 rllC Loganthm of the volume 
sparmed by the Information vector pf 4.3.1 . 

Ensemble 

5, Com mun katioo: R rplication of Rep re sentations 

3J The pittbfám oí coirummCíEtori usuilly concern* represe nta- 
fions of whkh j II parra extit alrsady in the paii experience oí The 
rereiver. Iti orher words the rece i ver .dready possewe* prefabri- 
h jted componente of the rípresfiitation. 

5.1J En fací ir i* gencrulk «womed tu be known thai thc 
complete TepmeriiJIIon to be replicatcd i* míe meniber oí a 
fume í'wyemWr fq.u) of pasible origináis, some oíwhich have in 
ihc pas( heen contimmicaied more often ílian others We may 
rben «y [bar these more commoíl mfHqges -give íes^ iníorruj- 
tiuu* ih,ui the nthers, usirig the nofion of un formación contení* 
rtow m the iinptsrtant &ensc oí Pam. 3.2.1. 

3 ||1 t )ü r uiehsage a he re thuUglrr oí is tdliitg us tu vi lea 

one pretjbr ¡valed reprcsenHÉLon. 

3.1,1.2 W: are iiot nusv asMng »How blg is ít?* ur. *Htiw 

Eliurh detall lu* ir?* bul raiher, iHow umtsual ur une^pared is 
it }.. ,Hcfw muili trouhlc will it takc to hnd it m my cmenHe?* 

■s 1 2 A ccmceiiieiU mc^stlrc of irdbflnailon contení in tlús 
wnse ts rbe nqpihv h^nifon (Mr 2 .J í/ ¿fce jvabr pwkhbi'Jffy oí the 
Txrpíi fc «ntaiton conccrntíd (5) ( 6 ). | E^'l 

5 t 2A The baK' 2 is tlsnsen bccause a «lcxt.on among a set 
or rr potíibíhdes f.m be carrled out most eCPítOmically by diñé- 
1IIK tbe total suCL-«Úve1y n.ro haJves, quarters, Cightha, etc., urmt 
dsc deMral member u ideildfitid. The mimber OÍ Sl^gB m rh t s 
procesa w then thc Integcr uearest tcX and nOE IcH, than lufe ií. 

5 , 7 2 The informa don mesure so dcr'mcd cquals the m unte 
pnüwird™ rta*™ wbich wLsuld 

¿ JW f o be determinad before ¿he req.ured rcprenentalion imild 
be idennfied m thc enscmbJe ot which it is i irscmber. j_rhe 
nr i l>p piDhlblhcy meaíüTiCS thc tartion ül the membrn ül thc 
emembk wbich are of the rcquiied kmd. * 
mii Tlns lifcc che firsí two measures (E J arav 4.1.1 and 
'¿T)\ repente number of lo^ioally -aturnic proposmom; 








I?| 

C YES E H N ETIC 5 l »SI 

Selectiva 

Information 

bul 11 ais limo they dotarlo, not tho repiocníatKJn, htn rhr sdeL- 
rion prot eo loading tu it. 

5-1-3 InNírmatuiro in thr abuvo nt'dui unfttfft dhvmn mcí 

fíiíW'íT nijy be lormed ir/rffj'w m^lrnMfipvt, 

Binary D ¡g\t 

synonym: 

Bit 

5.1.4 The j mit ut‘selectivo míbmiadon, one birutry Ágil oí Nr, 
is Mi ai whkh Jet orminos j single choicr hetween eqiripiübaHe 

intropy 

5.1 f> lll Ü lorig sequen ce nf diflciHIÍ ft p rosea lUtaons tíf w ludí 

tho r'rh ktnd has ,i prior proba baJity jt, (¿nd heneo ,m avLTJ^c ño 
quenco oí «CUra-lice j>), tho jverjge JinnnilE ofiílKlm infor¬ 
mación por represen «don is evade ntly che un^liEOit mejn oí' 
-4og p over dlj kinds of repmauauoti* (ir 1 1 £p i log p jT whach, 

jpjn fmm HUIk 1 drnhii'iufy nfsljnl ara dio liternturr. as abo tile 
stjaidaní deíanition oftlio eritmpy of j soleetann. 

3.1.5.1 Whrrc ropfosontJtinpis uke ihu form oí contmuüüa 
time duras, lí ukcs thtí Joma -Jpf( a )lo£ f{ ,v) Jx „ wIiotí f(x) a' 

rho probaba lies diMrlbuLmn ofthf representativo variable a. El n 
iiuts dlu weightrd Nk'jn oí |-lng ovoi Mae rango nf'jr, 

S. I.h Iil prirtlfí [he roceipi oí a t'onirriu na catión signa! düy- 
turbod by rloase incrdl alten? The íbrm ut’/í*) (genenalh aa.n 
rovring itj h and díaos noi spet.-ify x uniquoly Tile amata ni nf 
sdccuvc intorinaiiora recOEVod as claen definid as lile éifffrerhr 
bocwoeri dio vabes oí Ii computed borneo and afrer reccipt oí 
che ugiub 

Conditinnal 

Entro py 

Whíil Ewo nprvjontativf variables^, x /md y L uv (disoilí 
OF ctJiitinufHls), aro ni quovcLtin. knnudedgr ot'rho valué uí'une 
nuy affoLl íhe prior pmhihíláty of thc nrker. In tho abave twu- 
don fJ f(y) dependí Olí x, sta rli.ii dio enrnspy f{ u-fy wiW j]u> v.u\ 
ssuli x. Jí uo pie ture ai] oí non libio ni whifh valu« ftfjf óu'ur ín 
íboir oxpeoEcd prüpúartÍDlK, we dcfmí tfac o^níarj'^i.a/ mtNFfi&fi 
f I.'iy) - 1 s llio Jvcrago valuó oí tbe oní.fUpy oí j, 1 (c.iloLiLatCLl Jor 
oach vtiIu e oí x) tavor all ¡ncmbeíi ui'tbái onsomblo. 

5.1,7. t 1 bh may ;ilso he discribed ,is tho «weightcd aaiéi.n 
entmpvi oí" g Wrightcd by tho prokibihry of gptting dio differ- 
Oill vjltaos oí x. b thcrrforo measuPts our UNoemillty ábaut y 
vvlicil we kno\\ x. 

I232| 

5.17,2 An mAogom condifinnal oratmpv H{x) tan be 
dohned for.vw hon y as known | 

Equivo catión 

5 | .H Vt Itero r \ and )■ ToproscilE rospoaivdv ibo llipiir and ouE 
pui ni a ranasy commiinicadon chatlncE, fho Ooridltiortal entropy 
H v (x} as tornicd thc |t is a naoasutl- ^Mnh^mty. 

Capad ty 

5 l.> Míe miiiabcr oí bits por soeond wluoh j ehaamcl CJn 
traimmc is 1 orinod ¡Ls Mpwi' ly, Foc thc tase fSAJjX al is defirad ¿í 
i lao maJdnm m of ¡ H(.x‘\ - H y (x) ] , 

Relatiyt Enthtnpy 

5 l. 11. T Iil- ratso oí thc entropy í>t 4 suurcc tü tlu.- limútiutl 
■Uio. v. líoh ee muid hiot whilo usang the same svmboLs is 
callrd ik refoihx nrtmpy 

FtediJhdancy 

5 ‘' ■ 10,1 °" d ..« tkt rerLíá# mttopy is rermed thc rrdirniíNO- 

S ' Z TllC5C t0niidcrafio,,s iüggíM more ffiommid mrthod of 
CQmmunacatirig a ropresíntatk®. 
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Sil 


CékIí System 

5 .2.5 Inorad of tTínsraittin| a pJ l wi l ni represe nranon *nt the 
rcprcsentttkzp itsrtí, wc may cmnsmit .1 rcpTescntatmn ol the 
■JrvfiL^i jhwtíí by whicll LE may be idcittiíicd in the enstrmbk td 
passrblc repte setinuioilS whu h h assumrd TO cXisr .il rln- receiv- 

íng L’lliS. 

5.2.2 A %vstetil wheffby a rcpreseimtiori is dcfíned by a Helee- 
don process 1* firmad .1 codr íyrfmi. 

Codc S15Jn.ll 

V2.3 The CúrmponcUng rcpresetnauon of the setectimi pn 
res* tramniilied h tiv.iwn js 3 ffldc r.^ujul. 

S..23.1 As J phyád wquence the < h adv signa! wLll íhíH have 
rnetriej] and MriUTUfjl fcituna 3*; discussed in Para 4, and will 
he definible by a vector in ati informaron spacc. lint its «me 
tme n«d not tuve anyrhmp in comnion with chic of the trpw- 
which n identifica. 

Seketlw 

1 nfofmation 
Content 

5.23.2 On the ufher hand, the utdinary ease oí matan* phys- 
K ;i| rcprcsmíidoffi r'fluJtf be iboüght of formalíy ^ .1 ipecial ciase 
of codifig, míe Tor-onc. 

n.3 Te follows chai [lie rciHiit afán experiment, as wrll as a oommu- 
nu ition signa]. i-quid be jnatyzcd in trritti of its scJh livr rttprttui- 
tiorr anitmt, 

5,3,1 Thís >s a reljtive measurr, dependí^ oca th* mimber úl 
dnúnti rauta which were regaxtkd a* cqually probable by the 
übsefvrr The tm. ih nbwrved is thought ofj.% ^pccifymg nne of 3 
miniher oí possibilities alrvady ero lité tupíate d hv íhc pbserver 
fnrmnig áli enseca ibh- m detiued prnpmrEiom. 

?.3,2 Tile .munmi of sclective Information derived from the 
czperiment tan ihen be «omputnl in ihc saíne way as íor a 
w«sagTi (S.t)- 

5 4 The ernropy üf selectivc infnrcrutjnn contení oí A srh't'tion 
should no! he facilely adentihed with the physical encmp>- uf 
thermc>dvnaiTiÍLs/nie two are equivalent onty m tbe paxticulaT 
eüt tdim the ensemhle trom whkh the ¿e&ctioa k matle Ci a 
piiysicAÍ une det'med for a *tMe of rhermcdynaink cquilib 

ríum. | * 133 

5 4 ¡ For esjmple. if al! n dismipu ¡Gáfele vnltagc-leveh; «f a 
tnnsniirtted signa! Áre repirded as equiprohable, ílie seSeedve 

Information contení per logon ^ proportioiml to % '»■ c - >n Tni ‘ 

ütllet hand the physieal entrapy mcrease- is propomonal tu, or 

muu í KtveJ u" (-) (7). 

S 4 2 He re lile currelunon is herwpcu «rtnffli información 
íoll te.lt fP.irl 4.2.7) lind p^ieat ertrapy Miere^e. In fiu-t.mel 
ermtrlH e.m ^ thought of * the »»brt of nmt 

of entropy i.e.. ol eLe.nem.,ry rve.H, - 

whidl Nave beert subsunlcxt uilder une head, Sheirby iomg 
diñr disringuishability and pciuntútiiy of serróte as - bits.. 






ALPHABETICAL INDEX OFTERMS USED IN 
INFORMATION THEOR Y AND RELATED 
COM MUÑI CATION THEOR Y 


IÍ3«¡ 


dandi width: 


Binar y digk: 

Bit 

Capidty; 

Code ^ikrn] 
Codo signalj 
Conceptual unk: 

Enscmbíe: 

Entropy: 


CíinditionaJ: 
Rdative: 
Equivocar ih>m: 
Fourier tpace; 


Information: 

Metricah 

SdKdVK 

Stmcturalr 

Information matriz: 
Information space: 


Refercnces atü lo Páragraplis in thc Glossary 

In gencr.il tcrinF¡, the región ol Fouricr space {*{ v.l to whicti thr 
OLltpul úf an instrument h contined. In particular, the rfecfrvc 
frvquency tange (conjúgate 10 * tpven co-onljujte) to whada h 
nsponds. 

(5.1.3-) Unit pfscícetive niMrm.Liion contení- 

(5.1.9) Numbct aí bits cmrttiTiEuibJe per secund. 

(5-2,2} 

(5.2.3) 

{4.2.11) The co-ordinate in cerval in whieh One aixtnxi ii 
Acquired. Rcciprocuí of merron drnsaty. 

A set ol poMibilrties rath Vi whieh has Ji dehued prohabitLry 

{5, | ,S) ffljl In sfsnjíitil nici-hami^ the weighicd mejn of the 
(neg.iriAeJ Is^jarithni uí thr- p robaba! i ties nf ineitihrrs ot j 11 
eJisemble. fh) In tbemsodyíuiiiicí th.ll Eunctinc] of sute of i 
body ürsystcm whieh mercases by 
2 

jAQ/r 

in a reversible process benveen two sutes 1 ,ind 2, wherc A Q is 
ihe he.it calcen up by Lhe boj y ür systcm al Lempmturr T. \ \ >et~ 
inióoih (a) and fh )ro eqoivafcnr. | 

(5.1.6) 

(5-llü) 

(5.1.8) 

t he space whosr diehenstam rcprcsent variables whieh are Fou- 
rirr Transfórme of en-ordinales {e.g., the fiequency nf conjugue 
lo the üme cO'OrdinJte), 

Thrit which alters represen tatiüns (2.1). 

(4.^..; Spccifying the mimber of ciernen rs of □ tepreseítfcJEOuái 
pacte rn. 

{5.1.3) Speeitying che nnfoieseeahLeticsa of j pattern. 

',4.1 .i Speri.fi, ing ihc nutnber ot independen clv variable feaum* 
Or negrees oí freedont oí"a patteril. ¡ 

A mairix m which the métrica! and Structun! iofermUÍOfl «hi- 
tent ot an experiment are speesfaed. 

1 In.- sp;sce in whieh kidependent logons are represen red by 
ort logotul r.iys, and cheirmetron contents bv thc sanare* ofdts- 
lances ,iloiig thesr raye {4.3 r 1 ) 
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tíiiormation vector; 

The vector wbme componente ín infbrmatiüit space are the dis¬ 
taran jlATt mentkmed. 

Logan: 

Lagon capacrtyl 
passible synortjrfTk: 

Legón díntiiy; 

Umt trf" 3trtf dura! Information contcnt fq.v.) 

(4,1 4) Number ofloguns, per un it of cq-ottÜnaií space- 

Lügan contente 

iynan^m: StnuCturí! 

Information contení; 

(4 ,].$) N lamber ofindependeíldy variable featwrc*. 

Metnjíii 

:'4.2. U m t üí i ikw i ti) i] i Cor m ¿ti nn c cn itt- ut fq . n ). 

tiftron c*pí.t.¡ty: 

Metw díniity: 

(4.2. h i) Cf. logon capacity. 

Metro» contente 
iyn&nym: MoUklJ 
informAtian contente 

(4.2.4) MeasurcS cln- amuuilt of' evidente tn wimh a reprendí- 
tañan is tquivakiiT, 

Numérico! Energy: 

(4.2.7.1) Ititú, of (Energy)/(Noisc Püwer per ume baiid 
width),Ana]ogcnlí to tnctrtm contente 

PrajMr uak; 

(4.2.6) A rvpn^cnwtional vale Olí whictl equJ inrervak are 
cqniprolwbtf, 

Rfrtundíinty" 

ftcpreientitioni 

Scale unlte 

{5,1.10.1) One minias relative entropy. 

(1. l 'i A íymboSic pirtu re, modeL State meil i , cte. 

{4 2.9) The mínimum interval in term* of whifll 4 ^le L~an 
deíiiiably or UM-Íulty be gradoated. 

HetritJtlí 

(.4,2,514 UndenlraHc equlvalciu of mitfrfitHflJ M ™T Recíproca! of 
inctimíi Jensity. 

StrudunÉ 

(4,1 h) Rccipfocal üflügnn capan t y 
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As as iviMODLcnoN co rhescTnmsactions ofthe Nmth Cuiifonencc oti t .ybernctics, l 
shmild l¡kt* ro ciadme what it is chai tlie Foundation hopes to accomplish by its Con- 
ítrL-ncc Fmyram, We are unenstcd, fmt of all in furtíitring hiowledgc abone eyber- 
nerics, and to tbis etid the ptrócipants were broughl together to exchangt 'deas, expe- 
Hences, data, and methods. ín additiem to this particular goal, however, there is a tur- 
ther, and perhaps more fundamentad, aint which ¡s shared by all onr contercnce 
groups. This IV thc promoción of meamngfhl cominutúcation bttweoi scieunfie disci¬ 
plines. 

The pioblem of comrnuiiicatioti betwecn disciplines we feel to be a very rea and 
ureent onr. the most cffect.ve advancement nf rite whole of Science being to a brge 
extern dependen! opon it. He cause of ibe accelerating rite at whicH tiew kmswk'dge « 
u .uimdating, and beeausc discowries in onc field so often nrsuk trom mlormac.on 
gántd .ti quite another, chamad* must be estabiished for tbe most effectivc disscinina- 
tion jnd exchangr of ihi* knowledge, 

I he imreasiiiR reahzarion tli-ic nature itsclf reeognue* no boundanes makes u evi- 
dent fhat tbe condnucd isolaüon of the severa] b ranche* of Science is a «na» obstade 
to scieiHifit piogress. PaniLtilarly is it truc in medicine cliar the limitcd view tbnmgii 
the leus of one discipline is no longer enough. For examplc, today medicine imnt be 
wdl versed m nuclear phys.es befause of the tracer ted.niques and the injury svluch 
can resuii from radiador. Ai tbe other extreme, medicine is certainly a social s ( iem( 
and, thruugh mental bealth, inust be conwrned wUh «tioimc and social questions. 
Tbe aiosvLi, theti, is no, further feigmenration hito increasing y isobted jpct .a lt es, 
disciplines, and depar,n.euts, but the mtcgntion of saeuce and scient.Hi kEiowkdge 
for liie enrichment of all branches. This intcgrstion, vw feel. ean be eiicouraged by 
ptwiding opportunitics for a uiultipmfessional approach to given topies 

Ahhm# the fcrtílity of tbe multidiscpUnc apptmch is reeogm.ed. adequaje provi¬ 
sión is ma made for it by our umversUirt, scientihe sociem-, and journab.- And p • - 
haps the presence of other hindering faetón, must lie admirted I ardy_ setnanns ni 
nature, thev may also to come degree be psychologtójL Admmedly ii 
hcuii to | aceept data derivcd fmm methods with wWh one .s 
iree and informal discusión the central core of our meetingí ™ !lo P' 
atmospherc which minimitra as nuich as possible these semantic and emobonal barrí 

^Thiis, our coiiftrences are in contras, to tbe ^ .íenhfic fia 
uons ate no, deñgned to preseiit neat Solutions toudy 

pRAticative discussion of the ilitficulties which ate íeing tt ^ ül11 1 . , d 

praaicc. We ask ibat tbe presen,añons lie relatively bnet and em >h P ^ ^ 

discussion as ,he heart ofthe mec.ing-Our hope is rhat the 

pared not to defend a single poin, of vtess but. w.th open m-nd*.^ ^ t ^ 
ofthe meeting as an opportunity to speak with representativa o r Wtp n- in 

much tbe same svav as they tük with their cwn colleagues m tbe own ^orAto^. 

Ihiring >»3 under the Confereuce c— 

lowing t opios: adminístrame medicine adn u a It . , BM5. ^ metabuüc 

US5UCS, eonvtousness, eyberncties, intamy and , homeostasis 

mterrelatioiis, nerve impulse, renal función, and shock and circüb^witíi 

When a new conterence gmup is orgamzeil, ti * k- lauman, m i ^ wül \ vy[d 
the Foundation, selects fifteen sdentists to be tbe nucleus the pro l 
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amina] meetings for a period of five ycars. Every eHbrt is riudc En uichidr representa 
□ves fmm .di pmineur disciplines. \ nnn time lo time, howcvcr nxns membcrs iré 
ádded by tlie grotip 10 lili gaps in viewpoint or iccfmiqucs, A sm.iJl niinibcr of^uesiv is 
iii'h iLl lI ro aitend f.ií-h meeting, bul. for thc pur poses of promoting EidJ p.iriHipunn 
by all ni ei uben and guvsls. atiendan ce at any meeting is lunited to twaity-rlvc During 
a conferenees prescribed liíetime we caí mor possítiy indudc more iban a sm.ill hf jl - 
üór] of (he kcy investigaron in che fleid and onr of thc di lile ubi es in forming a graup, 
S-Lii! I l as this onc on cyber neties, es th,it n 15 ncccssary to exelude so many investiga tnrs 
we should hke to indude. 

E he Irán saetí ons oí diese meetings are ret orded and published This ss done becaust 
tbe Foundation wisbes 10 tn-ikc curren! ihinking in .1 freíd .fcv.ul.dde to ad those smtk- 
ing in It. Logic is A viíaJ a&peet of Science, but cq^iülly essvntiaE 1^ the jn «ulive <>r cre- 
.uivc aspee t. Research is as Creative as tbc p. un ring of a porttjit or the coiziposing ot" j 
syttiphony. Although bgic is, ofeo une, neccssary Ln arder En re a ton ge, to test, and Co 
valídate, restareh rhrives on cteativity which has íls soutre in unconsciotis, non raciona] 
[i«] pn ieesscs. UnfbrtuiiJtciy, however t | irj the rescate fi jeports which a re presen red to eIil" 
wnrki in scientifie joumals, this integral pare ofseiéntifie ondejvor is sltrívclcd hy tlie 
eeilcl. whitc ligln of logic. By p tener vi ng the informality of out coTifcrrnccs in the pub- 
lisiied transactioits, wc hope to portray, more .ncurateh sslus goes oei in che minéis ni" 
seituitists and to give ¡1 truer pn ture of ibe rote which creativity plays in srirndiic 
research. 

FRANK FREMONT-SMH H.M.D 

.Uftfrrtl/ I)irr¿Iítf 






A NOTE IÍY THE EDITQR5* 


Tu mt HhADkíR OÍ ÚM'- someu-lm unusual documcnt, j lew words of explanatimi, :tnd 
curian. Ilm is not j baok m thc usual aerase, ñor thc wdl-munded tranHript vi i 
symptTsíiíiw.These pag« should ndhcr be reoeived as thc p-trtial Account oí convcm- 
tions vviibiq 4 grqup, vvhose uiterrcbangr cxternis bcyond thc confines oí -i two-djy 
mccting The Account ¿[tempi* 10 capture somf of rhis group iníerchange in all its eva¬ 
nescente bccause it represen t\ to u* oiie ot thc tew c. nuccrtcd flirts .u intcrdiscipH- 
11 jt v coi tumi oicatton. 

t lie members of this group shatt ihe belief that one can. and nmsr, attempt com- 
nuink^tiori acn>s$ thc botindarscrs vvhich sepárate thc varióos se ¡enees. I he participan ts 
h.ivc come írom rnam.- hulds: ihey are physicists. niatWniaiica.nis, clcrtrual engincers, 
physiologists* ncurolcipi^p experimental psyí'hologhcs, psychiatrists, scu-iologists, -ind 
cultural anthropolagists Th;it siich a gathering isiled to produce thc Ikibvicniún lon- 
tiision that mtghr llave bcen expected is probably clic mosl remarkablc rfsuk v\ this 
oierting and nt'chose wliich preceded k. 

This abihty to rcm.nn m lourh wich cach ntber. tq sutura thc dialogue ncto&s 
departínentat boundaries .iiid, in particular, acrüss thc ^ult berreen natural and sqojI 
wricnec^ t\ due to thc urlityiny¡ eiTcct vi ceftain kev pttíblems with xxhith .di nicuiheTs 
are t ouetTiicd: thc problrmí of ecmimumuñón and of selbimegrating mechanisms- 
Revolx-ing irmiml diese coiu cpis, the discusión was eomiminiivuiot] abotit eominu- 
nicatioTi, neresvirih obscure in pl-iccs and Í 3 f more ihan onc tensón. Ycí thc attu.il 
ourcomc was cdfuinly inore intclligíhle than one rnight think, so thar tín- editor* te [ 
enjoined to reproduce che transenpt as faithfully as posible. 

The social process+oT xvhkh thcw transa chotis are ¿ni incomplete resida was not .1 
sequenee of formal »paprrvi ruad by individual participams and Iss31 c>v%t l{ hx pr^p-uí-t 
discussioíi-With te\v exccptious peopk spokc ireely and uithout notes. Unavoi l>\ 
soilie spe^kers tmiduced¡ inaecurate memorics oí thcir osvti faets. L>r ot diose ot ot ieR, 
j)ii J im-niK nt thoutólt wdre often Icfi ipcomplete. Tht- pnntcd record prcscrVCN th‘- 
«wntial mtmeofthiH iiiterch.iDiBf m wtnch p-irtúl aswdaúor^ were pcnnicicd ™ ihc 

i-LSun^or th.it closyre woutd takc place it sume other time, pniducing i«™- ^ 

ftJenforciiig thosc that were tboi.ght ofin pas^ng Ifthe «ader wishtí a forma! «ate- 
tuent nf ilie work and pmiit nt view of individual pardt ipants, ie wi w\t. to tonsu 
nther scnnws TTiii can be done with case, since most of the contnbutors ha\e pw- 
vided reíéftnces tn previously piíblbhcd niateriai. | 

The reader sbould be wiimcd (Iiat the presentación.-, and dnciisHimi temí to be 
lestKiTtávc to nrevLons meetings of thc K »l, p. Some statements w.™ dcsigned to 
.«■imrr questions M months ot yeirs before, or desi^ied to evokc some long-armt- 
i pared a.^ T r boni a fellow member. Radio»! changes m the tnannscnpt have 

becn necessary had ws- alten,pted to rid the ptm.p oí tn hmory. Soch changa «ot d 
have been distortions, and vcould prevent the rcader fiotn Jtor.ctng the unhwhtd sute 
of ibe gioup's iffairs. r . ^ - 

Ou! Cditctbd procedo re, ncverthele,v. ir volved some «s-mon of the mr p ^ 
te publica.ion. Each parfeipan. «as supplied wi* a m.mcogfaphed copy of h,s^ 
scribed Temarks, and «as given the chance to icvise his materia o ^ 

and coherente Not ali of the prncipauts rM thermeis^ 

that OUT workirtg copy represented a misture ot revoct art unrt '_ , ■ , ^ eme j to 

In the unmvisedVit,^ the editors cnrrected only th-e sutemems - 

them obvious errors m recotding. Por thc test, they cónhned rheir censor,.! actiW 


RiipfinEni, Ll iEh tumor 


fem thcTrnUMó™. of thc Eitfi* Co.iien'n-, 1«1. 
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to occasiona] deletúms of overlappmg or repcritivc passagcs, and nt 3 írw jJJ-iiKv-cryp- 
tic dignmiortt, of che asid en, surh asjokes or jL' iditics, vvere preserved as long as 

íhcy secmed intdhgible m peuple ouiside the gioup. 

It is nüteworthy thac our invited guests can ñor be idcnriíicd by any obviom cüficr- 
ences between their vocabuhry and tliat of che regular memberi One üfihe motó snr- 
pnsang fearures of che graup k the .ihmi-a complete ábrem e ofan [dimyner.inc voeab- 
ulary. in spite of their se ven yearí of associadon, (hese twenty-five peopk Nave nut 
developed any rigid, síi-graup language oí their own. Their idionis are limited to .i 
bandín] oí terms borrawcd iraní caeh other: analógica! and digital devkes, fredbark 
and servoTuech a rustrís, and circular causal procesa, I: ven diese te mis jre ils^l! only 
wuh difluiente by most of the members, and a pbilokigist, grven m word-frequeney 
L-ourib., inight discovcr that the originaturs of «cybcmrticstf use Irss of its lingo tban do 
cheir íriciTTe recent followers. Fhe srarrity of jarrón ruay perhaps be a siyn oí gemune 
L'd’urt to leam the language oforber disciplines, or it miay be thai the cúriution poinc of 
view ptüvided sufficieñe basis for group coherence. 

] bis comtnon ground covcrrd more iban the mere belief m che woríh-whiiencsí of 
interdisciphnary discussiom AJI of che inenihers have a n interese tu eertaift tonceptuaJ 
modds wfaich they consider potejiiiaEly applicable to pmblcms in many suemes. lly 
agreeing oti the useíulncss of (hese models, we get gJnnpses ■ *t .1 new /tYngiía /kiPiva rU 
Science — ñragmentH of a c omino n tongue likelv to counteract somc of rEie confusioji 
and romplexlty of our kinguage. 

t.bieJ ,miong these conceptual niúdds a re those .supplied hv the rheory ol infor¬ 
mación. 1 his theory lias .trisen lo hit: r the pres&im.- ot engineering rieeds: the i-Jli- 
ciL'iic dtvign ot dcctroiii* corniniauication devices (ielephone, radio, radar, and telcvi- 
sion) depended on achieving favorable ■mpiakio-noise ratiov ■■ Apjdieatioti of itutbe- 
marica] luots to tliese problems liad to w¿it for an adetjnate fbrmiiíatLon of 
^infbrination^ as conuasted to mio-ise,* 


l( íiüisc is defiricd as random attjvicy, then iníormation can Ix: ct>nsidered .k oidcr 
u'renched Érom di sordera a.% improbable struccure 131 contrató to the greater probability 
ot randomness. Wich the eoncept of erttrapy. dasAjcaJ therínodynamics expresad ihc 
universal trend tmvard more probable stares: any physictxhemical change tending to 
produce ¡1 more nearly randum distribiiüon of párticlev Information can tlms be fot- 
mulated as negacivc entropy, and a precise measure ofeertain ciasses nf iníórnlation can 
be found by referring to degnrees of iniprababílity oía sute. 

The improbable distribución of slocs i n a dotted catd, or the impiobable ariangt- 
ment ót nucleic acids in the bighly specific paccern of a gene - both l .m be eonsidcitd 
** m:o f a “^marión - the une dccoded in i3k ccurse ofa cechmcál (cultural) pro- 
cess, che other m the course of embryogeny. In both in^tances, tlut of the sJotced card 
an ci.it ot i iti gent% we H are ±aced + not on]y v% ich carriers of infomiaticm, but with 
powerti l mcchanisms of control; the slotted card can control a long senes oí proceses 
in a plañe. Without itself JUrnishing any of the requinté energy; the gene, as an orgamc 
nmpLiL someJiüw piovules ior its own reproductiva and governs che bmlding ofa 
mulCLcellular w íron. a single cel], In the | ac( er rase, mere ^mngemenc ofsub- 
111K Ih:i ‘" 1 ' iy ^ l< I' i ' LUJl l S l - iEI jppaithtly Mead to mutations^ iiiiproving or comipdñg the 
orgamsms pbns as the case may be. Sucb rearnmgcmenc may indecd be umiLr to the 


1 ^ A nudkL-iiMtJCjl cheory ^«Hnmunic^oii. m %«w, Jñrib.jL 27 , MV- 42 * t> 2 J- 

2 Wr " V,KW:7 ^ Urbaai: U^cy M 

3 ^ N 1 '^ W Ife NmUíW 
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dcíferenee btoughi aboui by th l l trausposing oí' digits in numben, 724 to 472 h or by 
transpíí^ing lécters tu wcirds, such as. an and rat. 4 

Extensión oí Information the ory to problttm oí lariguage strm rnre has bien tiir 
[hercdl by p*yrhoJogist 5 and statisticians./’’’ VJ There: .iré , unexploÍEed opporTunities 
tbr ariduioiii] applicarions ot thc fhcory m tonlpar^tive lingüistica and more partieu- 
l.irly i l] ^[uJlcs of tbe patholügy oí' languagc. Yet uvaihhle \v»rk ls sufHetem to show 
haw euimnuiüCAdon considerad froni this staijdpoint can be invesrigated in mcchani- 
cal systcms, iii nrgarusms. and in social gTOupsi 1 " and che lógica! and inatheuiaticaJ 
pioblcms thuc gn incú clic Cimstrucrioii ot modem autómata, in particular ihe largc 
electro nic cotnputcrs, 11 bave at Lea*t partía! applícaticm to núr theorning about ncr- 
vous systenis and social interactiva is- 

A secdictd coiicepi, now dosel/ allicrd lo ijifommíon thcory, as the notinti ofcircu- 
W «uhjI pn.Kev.es. A State reproducing itselí, I¡ke ati orgmiam, or a socio! s-ysieiu in 
equilibriiim, or a ph^ioichemiea] aggrcgate in a sready-scate, debed amdysa* until the 
simple no non oí óne-dimeniional cause -a.nd-cílfcct chai as was re placed by ihe 
diniensional notion ot a cirtubr proccss, Thr need íbr such reawmng wis elear to 
l..j. Henderson, the pbysaologbt, when he Applied ilie logíc of tiibbsian physioco- 
theniical syseems 1 tü the stcadv-suues oí human bltHid, ■' and to integnltiun in social 
groups, dowti to minijctire hol í.iI ^ystenis. ' Quite iiidepetidendy, social seientisti liad 
be en reiidmg in the same direction. as wimcssed by the vvork oí the fuiictiorcal atithro- 
pologists Radelilíe-Ürown, 1 * ansí Bateson. |Y,,|T In ecology, the concept of circular 
causal s-ysceim has been employcd by Hutchinson,' 1 ' and further application^ m statisti- 
c.il biolugy and gcnetics can be expeeted. 

The reñíarkable consoncy in the concentration oí cerain substancié in the fluid 
matrÍK oí thc body, Jed Chmde Bematd originally to posit the íixity of the miilicu 
Ínterieur n « as one ot' the élettientafy condilions ot lite. ■ Cannon* de-sign-ited as 


4 t.i R u- ■ f Jmtttit# Ctfk. NfwyVuk: FEjrpír. 1 V4i > (Rc-SMued 1949). 

h Fbk.k, FUL, and Millos, CU. A - StaiiMid bv-lwviíifiiTics and wqupcift^ ot nespon^v Ptye^- ^ 1 ' ■' 
{Í949}. 

' ■ vi i 11 Y H, L ¡ ^ I ^inijird^r jjrJ CdM-JIWPiMiríj.-'jí. New Yyrk: MtGr¿w- H d!. 1951 . 

7 Mili tí., í\ A , jx\4 Stci-rniKii, J A Verbal contcxc and the n¡-L*ll ot nwiningFal iililci:uL. Am J. PsyM. 
Í7$fi959} 

K KiwuA*r r P. tí,; CompvliitiLfflaJ inethod» usc&l ;nadyzinR ^eri^ of Sstnary dat.i >4 pit J 64, 


4 - The patirrn ul vowtb inJ ^intonantt vjochií , hVJ. 

'i tUvi iav A . A múhermitiir-d inodel h«r ^ñnup struLtut«..dflp/ 7, (pan .i¡, lf> 

UVu* Ni UMANN.J.tTV general and Laical dtor>- of diutDinkU. CereW m Bi^ar T?jr M.svn 

Jíffif», L. A., Editor. New Yen*: Witey. 1 % 1 (pp. I-M) 

GjBBS,.jL'W:"tJn the .^uiliRnum oíbrit-rugenetHi* 7H#j«rtwrJi -V rJir íj.Mn«ntiiJ .Wm,r Elb 

Orí IK;a \l.is i H8-J4K: M.iv IK77 ->ly l^7*í R.epriJit«l in- C3ibbs, j. W: íí"' Cflíímrrf Jlírfrj. 

iy f NcwYblrk; Lcn^oi, tfd Co.J92« ípp. .55 

14 HmnrkstJN.L.j : M:4 Vn# .ít Fír^^. New H^wnrYal- ü.iLvemn- ^ ™ 

IJ . l-’hyíkcun and patbmt ^ j íoojI ^siL-m, WW. d?'/ l'í^t 

15 ¡UlHiLihFl-BMWN. A.R.. JTir libinfnK ^ ^ m CaTnbrl%e. Engbnd; 


í :aiiihriíWe Utiivcestrv 1 4 í22 -¡.PP- XIV 4tHÍ 504). 

i mmm&smrnzA *«'ry mhm s^itd h * Compra* Pito* tftht <*t*mtf* &*** 

Tribt, Dmmfrm* Tfort PÜm*tfVÍM Cambridge: Cambridge Univcnity Pj™, mb fr 2»J- 
17 —. EUI,. thc v.Jiie s^cin of* sie*dy *#*■ In; M * A k 

OxAírtl Uniwrsiíy Pie*, 1949(p.35). __ f4Qá - 

IK Ht’KUlNvnn.CJ -i^nulaf t»iu.K>wni‘iníCi>kip'...-.i»ri Snt-Y^.^. S M.-- I ■ >■ 
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3 ll Canníks.W U.- JJh' tt MfJ.trt» ofrfcr fyJy N. wYork: Norton. 1932 (pp XV imfl - > 2 ) 






m 


GTRERNETICS IVjpj 


M 


[**¡l 


ihameostMi^ thosc Functions ihat reston; .1 disturbad L-quilibrium ira tht inCi-mal cnvi- 
roiiiiieiHí iJie eomplcx idf-regtibcory procera» wltnh guanmtee a rebtivc constujty 
nt | bloQd Migar lt vd + of osmotic prcssure, of hydroiiium ion cdnccntration, or nf 
hody temperatura. Many of rhcnc procedes ara at Icast partía]!y ünderstood. but as 
Klíiver lta> pointcd ont, wf kn*ow siexc tu niuthiEijí of (lie phvsiDlogical fytictions 
which miderlie our penreptua] ptonstanaes,* 

Norma] peraeption is ramón ío rehdons* to mudívh-k¿Im surtí as swc, sh¿pc\ and 
cülor Perwived objecis tenci m rniiaiu invariant in the ir size. while datante tram the 
obncrvcr varíes- pcrceived chapes and cdnrs retain subjrttivr identity in wymg poy- 
ticins, and under varying UJirniinatiomThk crucial problem íbr rhe- physiolügical psy- 
thol °ey of perception is rtrdy faced, 22 and the ru-ural corrdau-s for 0111 rajetmn to 
UTiivcrsais are see][ sady/jir/íic. 

Rccctit attenipts at iderttifying 1 posible netml basi* for our reactions to univer- 
s nave lIlIlIcll. ctl hypothtticaJ mst^ined activity ]n neurona! circuid as onc of the 
pttrequisitís for thf central processes whicb guaramee perccptual tonscancies. IVrsis- 
tenl in neruotis net* had been postuLited on theuietical ground* hy 

Kuh^.- ove r twenty years ago. therehy anticipating thf .ubseque.it empincal demon- 
srriüon of slicÍ) reverberating circuí by Lorente de Nó .- 1 The impórtame oficíente 
dv No. clíselos li res tor neutoJogieal thcory lies in che frer than earíier m tlu- eenturv. 
itLiiiy tnvestigator* consideted the central nerrous syscem as j. mere reflex-orean; the 
mode of dction of this or*an, despite all the evidente to the comnry, WM vkwh) as 
Umited to the leUmg of mput to output, st.cnuk.^ and mponsc correspondí.,* to 
taUSe ■ i,tJ ^Cet. J he possib.l.ty ot self-sustamed central activity in tile nervous svstew 

W3S L° Ver "° k t d ' tbc denil1 ot mernory-iniagcs m early behaviorisni, the 

emphaijs on chain neflexes in atten.pts Jt explainin B coordmated aetton. 

To thisday, many psychologists tend to *ee the pmtotype ofaU leaming ,n demen- 

2 *%SZ5? T u " T V whÍCh <a,,n ° l ** uniese one turnes, 

J * h l hl 7 : E wr Cllcse , P'Vs-irt>logists are sol] handjcapped hy «penpheralishc 
otrnns - the imwammted .tica tlu, central nervous att.v.n onnot endure ir the 
al sene, ot (ominuing specihc mput trotn the periphery. Undoubtedlv, the ¡ictioa of 
reverberaunj; urcujts can be overgenerallíed. and has been ahited Long-ranee nieni- 
o y rnay need more pcrnianent neural changabut the notion ofsuch cinrmts has sug- 
ÍL ' t!VltV WhlCb ' IR -‘ P«"^ly testa ble and therefure of 

.níSÍSrÜ T tT¿i i H,P " t!lUS C ° bt distinguí hJied ñom the oltier 

and sinqucr nutions ofneuml cn^.ts. eircu.ts which job periphery and cerneas in 


‘' St)™" ”" MMmí m Chk ^ ; U| ^‘T 19J , ^XVHI and 

\\ «ton ffoj. SHptó 7. 25 e 1,42) 
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(19ÍS), ^ R ch,r aeiivipf of ¿0 dOÜB of .nfrniumnal ncuroie. J. ‘■'hniyÉjlflIÍ 1,2Ú7 

36 ÍS 3 £ 5 SS; l tSf“ *- ^ ^l.a.. f d. 
27 r M 5^r S A lt “ hy ^ ..- * *• otw «o. !** ^ 

23 ST 11 a: ^ 7 % New York: , 54 , ^ XLX a.d 










A NOTE flV THÉ EDFTOUS 


5 S 7 


the eUsúcal cancepÉion of postura] rtHexes, Sir Bel] 21 * spoke o fa »nervous eir- 

-Jo which ronnects che voluntare muvdes wifh the brain,«Througli üucb circuiis, mus- 
.lev irs a ]icisb iíijiuulii a pwn tensión, as long ¿is motor impulses Üow tuto ihe musties 
jtaoiJÍTij: (o th l" sciSor)' dignáis which issuc from [hese same muscles.The idea aore- 
Amitó the discovvry of the sensc tugara (murcie spindJes) which monitor a «ate of ten¬ 
sión m the mnscle .usd r b\ incrtraámg their me of centripetal firing, sei ofFeetítrifiigal 
votteyv which shorteit che muyele so responde lo imponed «recrli. 

Nlj memos ana logues for such rr calibrad,ng mee han i sin* can be fpuml iii those 
KuiiTn rlectrome devi res m which input is rcgulated by constant rom parlón with 
uutput.The automatíc volume control circuit of a radio rcccivcr prevem* diiasting* by 
deerrasítig tile volunte m the sagml is inene ased and countcracts 4ading>* by increado g 
tlie volunte, A speed control nmi slovvs .1 motor down when su ncvohitiom exceed a 
desued vaJuc and speeds it up when tevolurions fall below this valúe, Such atcedback* 
oí "ícrv^imcchanisiiii^ 111 are mj 11-inade mudd* of homeoscatic procedes E'hey are not 
t’Tdusrvely foutxd jtuoog electmnk devires, Jn ihe days of the thm11.1l erigíale, Max- 


WeU 11 duveloped ihe theory ofthe inechailicai *goverriiOf ■ ofstcam enginéS, Small ver- 
lions ol" thi-^ gnvernur - ir £ *tiU fontid today in uld-íashioncd phonograph iurntables. 
Two massivt metal spheres are suspended by mnv.ible links from a vertirá] sbati which 
spins svitli the niaisi shatft of thc machine. As -¿peed mercases, centriíngal torce dnves 
ilie metal spbere-, apare and inerrases tlie dtag on the shalt: íbe machíne stows down. 
Apain, vsLih che spJieres sinking low, die drag on tbe shait is decrcascd and the machine 
s pee ds up. Such a govcrtior tusares app tosen nace constariey of speed in the engine^ by 
the ■itmpJesl mcchanítral ineaits, and, m iontrast to many more romplicated dcvices, 
the mcchanical governor s[h>s\s 1 i trie likelibood oí goitsg into uncomrollab]e oses II.1- 
ónns. ¡ 

Recent complcx eleetn>nic devires are not only i.emir-eomiolled- ¡Hke a mechani- 
cal gíHcrPor), burean be so built as to »seek- .1 tertain stnte. like -s^ekingl*] ims- 
stlcs Hvhirh prediet the lisClíre positiosl ot a movisig target {ac time oí istipaci) bv CTtrnfi- 
danon jfrom its earlJcr poMtiorii during pnrsuit. Such drvtees enibody electronic t oxn- 
puting L trcuks, jtid che appcaraiiee of ^purposc« m their behavior (.1 tbedback ^-er the 
target!; lias intrigiied the theuriML-d' and has pnunpted the constmcuon of sudi hke 
abl^ robots as Shannons *elertroníL rat,« describid in the previous voluine, 

The fascination of watdnng Shannoñ's innocenc rat negotiate íts tmze doe. not 
derive from any obvious sijnilarity beiwcen the machine and . rúa] rae thuy jre, in 
fart, radier disimilar. The inechanism, however, ^ set ikin^y sinnilar eo the Mtwm hrfd 
by ceriíin ]eammg theorists about r;it.v and about organismo m general. Shannons con 
simcEaon serves to hnng thesc notions nitn bold re lid. 

liecenc etnphasis on gsant elenronic computera as an.ilogms of tbs iiiiti.tn r.im 

Mt perh;sp* he ^ ** M JSgKThe M f ld ,Iialh ; ,,,;,I,C ; 11 trr; 

demanded by ibe ronstructtoii oí diese .. ompnters r.iise prc^ y leus üuiu to 1 
ira cmMng ceruin jspecu ot the ñervos nyaciii or <A ,on.J sm.luffi, I anc 
accident that Íííh» vnn Ncununn, .1 matheniatician who 1^ '■imiii s . 

(he theory of compui^. shoüW be morí gen^rally known tor h.s ut bumatl 

S ÜEU.C, On C .r«l, wtóch «h. ^ I™**** ^ ^ ^ ^ 2 ‘ 

íl'c'^L. .1, Ní, " rJ " d ' m5 ' 

.VI MMíwílL, (:.: On gnvfr.iors J R?r- ■*"' 1 6.2 ¡I) 1 1K¡r,#.i. ,,1-nWv Pi¡&" H & l0 - ,g 

12 A..WrrME*. N.. and BraEUW. J.= U^nt JturpoW ™'“ * 

» !ZL.«m. —kr». -dk"» ^ 

mí¿n-i¡ oí úSi.-j< S. jl'füi í H7, 4 I} i i g JJt^. 
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irit tractioo in games and ccoiiomic bchavior* ' 1 r¡nd rhst Noibeit Wiener, afíer wnrk- 
mg í'm computen and guided mi ss i les. turned 10 thc considerar a m oí the social iignit- 
ícanct nf thesc mecha nisms. 11 Brief comideratíon of computen, m.iy thcrrfoir be in 
order. 


Computer* ¡are constructtd on citbcr oí two principies; tbev tnay be digital or ana 
lógica!. In an .inalcgteal device, rtumbers ate represcnled hy a cuntí nuous variadon oí 
same pliysicil qnantity - a voltage r say. or a distante on a dúc, A digital derice how- 
evev. represente numbers as dtscrete units which rnav or may not be preseni, e.g„, i cir¬ 
cuir |]1¿E nniy be upen or el osed, and the Basic alpbabot of che machine may be a sim¬ 
ple yes or mi, sera or one. 

l J tripbcr.-d nenrom act on an all-or-none principie, and syiupses in thc central ner- 
vitm system ate írequently coniidered to act similar] y. Theoric* of central nen^us 
accivíty have comeqnently often para lid ed those required for digital rather tban ana- 
t* vlk ) logue npchines . ?3 Tbe apj plicability of digira] nonons to thc actiom of the central 
nervons wsíem ha.s been qucstiíineti.^ bne the calcuJu* worked o lj t for handling the ni 
is cenainly applkablc ro electrón i c digira] computen !, 37 and the very fací tb.at tcüubie 
tbeories ot nerve action bave been pruposed isiine co the aviilabiliíy of thtf deetmnic 
modeb. 

\\-v all kuow that we ought to study thc organism, and not thc computen;. sí wt 
wish to understand the organhim DitTcrtmces in Icvi-ls of or^nization tnay be mor: 
rhan quantmnive.' L ' But the computtng robot provides us with análogues that are hclp- 
M as far as tbey scem to hoJd, and no les* helpfttl whenever thcv break down.To fuid 
mir in what ways a nervous system (or a social group) difiera from our mnn-tmde ana- 
higncs tequia cxpenmcm.These estperimems woiild not have been comidered if the 
áñalogue had not been proposed, and new observatinm on biológica! and social svs- 
rems nüuJe froni an empirical demonstrada rf thc diortcomings ofour modrb. It k 
cbaracteristic that wc teud to chink of the intricaci^ ufliving r^tems in terms ofnon- 
Ircmg modelH which are obriously less intricare. SciH, thc reaücf will admit that, in 
somc th^e modds are rather convjncinfí facsímiles of ontanismic or social 




” T ^ : PmMcrai m ^ WfifMycholoCT ofwcal □ 
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írjíamstjtion. j. 4^ .^h. Ptyávi, 41. 
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m May 3942 at thc Macy Foundation Confbnrncie on ¿Cerebral Lnhibitiorv* Among 
Ehe participa uts wrn: G. Bateen, LK. Franfc, F. FremonE-Snikh, L. Rubie, ‘W. 
McCulloch, M. Mead, and A. Rosenbluedi. AU of diese later beeame members offbe 
cojiduuing ptmp d^uEed tti die discusión of »eybtfrnetics.« The | publicatión of ti je |^¡^] 
mide on *Beb^viot, Parpóse andTfckEdogy* by Rosenbiueth, Wiener, and Bigdow m 
1943/" íbcuscd ¿ttendon on scvcral of thc pmbíems wbieb led ro the organización of 
che lint Macy Foundation Confrrcnee iri Marrh 3946, devoted tu «Feedhaelc Mecha- 
nisnis and Circular Causal Systems m Biológica! and Social Systems,* 

The íall of 3 94*1 fcund the gruup very active. [wo meetmgs spostsored by thc Macy 
Fmindanon füllowed rapidJy upon each othcr~ í\nt, m Sepcember, a í-peciat xnerting 
on iTeltLíloglt a] Mediajüsms in Socicty;* then. íti October, the second Confcrencc 
on Te3eologu al MechanÉsmKI .md Circular Causal Systerm. Next. che gruup formed 
thiL- n ul leus l¡ f.i formal syuiposunn on ■■ lelcoEogical Mechamsmsw held iiinder the aus- 
psech of the New York Acadtmy of Sciences. ! ' É 

ín ihe following ycar, 19-47, che tliird Macy Poundation Conícrence wíls held, 
retaming the tille of thc seentid mectuig; thc finirth and fifth ountrrcnces, ¡n 1948, 
wen: entitkd Confeitnct on Circular Causal and Feedback Mcchankms in Biológica! 
and Social Systems. The tiíth ronferenee concerned itself partícula Hy with etmsider- 
ations of the stmrture of Language, 

With the publican on ofNorbm Wiener* book Cybem efe a «rm appearcd which 
was tuiinimously chosen as tule tur thc s i -se rh couterencc in the spring oí 1949. I lio 
tule Cybemeíia wis maintamed fot the scventK dghdu and the prese nt ninth con fe r- 
ence 1950, 1951, and 1952, with ti se subdtLc Cimtlar Causal and Fi-edback Mttiumüntx 
ín Bwtqgita} and Soiiai Sysh ms . 

T hronp.h the fstth toftftteiice, no tr^nsactions wete published. With the sixtb cort- 
íérencc (1949) otir prügram oJ publicación began, so thai the three precedí ng conftr- 
enccs, the sbtih, 4 " sewnih. 41 and eighth/ 3 are avaibble m print.The reader might sus- 
pect thai chis urge to fix thc gíiuip procevs ín prínted tomi is the beginnlng ik íohsl!- 
iradon, I íe may be righc, but wc prefer to tliink oí ñ in ternií more favorable to the 
grmap 


For wel) over two thomand yrats. the wymposiiun* has been a setting íor the 
matehing and sturpening of ideas' EvoKed fioin the Attic; stage. the hterary form ere- 
ated í'ry plj.qcu ha.% petsisted thn>ugh the Middle Ages and the Renaissancc Uuf]l 
ircently, it was unrestrained by stenotypists and tape recordéis. Few of thc dassical 
sympoíia wcrc anything but prose poenu csí one niajis msking Thty brought a simp e 
me^ge. st<ited in comrapu]ital fadiion. Now wc have our modero | deviers fof die [«] 
retordinp and storing of information. Communication tranímitted has bcen odm.iely 
multiplied in vulumc, but the thxnking oí simplifyitig ideas has oot kept P^ L 

Whethtr the meetings hete nzcoided conidio such simplifying ideas, the eduors 
would not presume to sav. Sórne of us believe wc can scc such ideas here and there. 

For thi5 rcason. w T DRKfwd the record, and exhibir it io others for their judgment. 



Maryjr. FíFundiUim 1951 
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diiLtion.Wc hupe Üut cliis note will serve a* j prcfkcc lo ihe eailier reporta .is well j>. 
to tlie prescíH publieation, 

HEINZ VIIN FOLRS I Ek 
MARGARET MEAD 
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THE POS1TION OF HUMOR IN HUMAN 
COMMUN1CATION 


GREGOKY LÍA I ESON 


lo DEM :uss ihe [Kmtbn oí humor in che equilibration nf human relationihip, I -sliüll 
build op rniTii thiitgs th.it h.ivc previously been talked ibout in tfm romu. 

Cnrtssder a messuge oí a very simple kind. snch as. »Thc c.tt is on che mat.« Th,H 
mesugr úmííins, as has becn eniph.is.ized he re many other rhings besides the picce oí 
iEilmrm.uinn which muy be deíined as the »Yes* nr «Non amwer to the qLuición which 
wnuld be enrated hy inverting the wotdh and addirijj; au interrogación rnarfc. [c 
tuntún* j series oí rhirip oE' which míe s-lt wtnild be .mswers to other información»] 
t]iiestiiufcs Not nnly docs u: give the answtr to; «ds the CM 011 the mat?*u bur also to 
►When- w the caí?", which is a mneb wider qurctinn- The jtiL-ssage abo contains. as 
Mc< Tilloch has iíressed, srmsethiiip in jddition to a report abone the cat, naincly, a 
uiAndjtory aspeei; u urges the reopient oí che messjge to pick the cat up, to kick che 
cas, teed ir. ignore it h put it nut. ateüfding to tiste, purpose, and so forrh. The message 
is a tomm.il id or stimulus as wcll as bemg a repon. 

The re ls a fúrther range of implieit communicanon m chis message, two addítiona] 
uuegruit's of implieit contení, t >ne l. aregory incliidé* tbe implieit conuTuJiiiejtion 
bctwe|c|n A and B that the woid -l vu» shail stand fbr a particular tinry, íour-fooied 
tliúig or tor a caíegory of fürry. four-tnoied thlngs. Pcopk are not necessarüy in clear 
■igteemcnt dlumi wji.it their messages mean. The sendera llave their rulen or habits in 
ronsmietiiig EiiesMiges. che recipiente ha ve their rules .md h abits in interpreting them. 
■ind there is not ahv.iys agremien! hetweert the mies oí che sender and tlie i ules oí the 
recipient One oí the mosr importan! uses oí messages. and especi.illy oí their inter- 
í Hjii^c -- the single mevjge doesn’c mean mtieh or do miliiTl in this respes t - is to 
hring the tveo persons, or the many petseins together into m implieit agreement rs to 
what the w<mk are to mean, I Hat is one of the nmst ímportaat social rutietions of tilk- 
ing. It i\ not thui \ve wanc co krtow where tJie cu is. bur chut we Brttbly want it to be 
truc chut both pmons are talking t)ie same »languflge« in che widt-st se use of the wurd. 
Ifwe diícover that wr are not communícating in che same W 3 y» becomc anxious. 


unlfc.Lppv, ungrv; ^s e tmsi ourselves -it erass-purposes. 

Oii^oirp imerchi.isírt in= vtry uscHil iu bn.Uüng “t 1 ™ OI1 S J e rí,1J i ) oi P®™™ t ["‘ 
mw ntirniH ot rarmmi mi radon 1 hese convfntions r.ingc fram v ( ,cabul^ and ihe 
mi» of^imnar .md íy n&x to nwch more abstnct convcrmom of «tegory fon na- 
lion, such ,,s thi< convtntioTis for I stnu-mring thf vniver# a.,J the conven.,^ of 
cpisftiriology.Thje tonventions of comniunicatioii inc.-lmÍLr t u. in.iu n.i o 1 |'! íUt _ s ” a * 
the iimplest level. Lmi Uso under ch^ hcading comes material whieh is the held ot 
sttidv of psvchifltrv and ocluirá] wiíhfopologjr. When 1. ^ «n ™ 

there !S ^ncthing diíErenr about those Er.^Ut or those IJaimes- I do» ( ody mean 
«ha, they eat their pables m , rath e r umooW Ibrm or th* 

’thook, | do not refer to a set oí simple deseriptive stateniLiits sj u 1 ■ • „ 

destripa ftatanents k the vocabufirv le ve II mean Uso that their aettai coit«nnom 
°f communication are íüffereiit from thote oí sonte ot i4?r tu ^ ■ . 

t classiiy together the siniplest convemio^ of eomtmin.eataon and he most a 
culturat and psychiatní premisas, and insist tloc A vast r ^ n K L> P ” 1 ' 

implieit m evoy mtsMge. Forcxample, I htheve chut t u E _ ^ r |j r-ugm» 

m comiíiunkatitm with somc Olheí per%on p the prctmsc a oh 


of this son are 
agiri M me asid I um 
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me is goiüg to be buik i neo thc way in wlikh [ stmeture my messiges and inTcrprei 
bis. In -l sen&c* a philo^ophy oftife ís deseribjblc js j set of rule* for construeting mes- 
fcig^,and thc individuáis culturé ar lWtamífmua% cali ii what you will, ís built into 
Uk conven tiorn of conimunÍL. jtion, 

TÍutc is another set of impKcit comente m sttch » message as; *The cal is on thc- 
niat,* namely implidt staternents about rrhtiori&hip. We are trying to téII cach other 
ibac wc lave each other, that we haré each other, that we are ¿n Cómmunication, that 
we are not iu commliMolion, and so on, I he implicii stutements a bou r thc rotiven- 
tn.m.s of communicatíon are messagts abuut thc ^how* of eommunicatioti* but these 
frbout relatioiiship) are messages about the fact of conununicitian. - We .irc cotnitmnr- 
citing* ¡s a átateme m by two pcnoiu. 

Yon meeí somebody in the Street and he turns and Itjoks i mu a shop window.You 
noticed that he $aw yon coming- yon observad that he turned and loolced amo the 
shop window. Ht may be aaiKmitting die very peculiar mtúagt: *We are not com- 
niunK'atmg f Whedicr he is ar is not commnnicatiiig ls a question which brings m to 
hpj n }< n ides" paraje . 

One of the rather eunous things about homo sapiens is Ijughcer, onc of the three 
c omina ti convnlnve behavíors oí peopk in daily lite, the otbeis being grief and 
orgasni. I don i want to say that they do not occur at animal levéis, partíy becaiLsc I jth 
not compete!» to uy sucl. thing.partly becau.se I suspect that ihcre are ptehgyrations 
m certain maumials but all thrcc phenomem cerUinly are not developed among mam- 
mafs lo ±e eMerit that they are arnong homo mpkm. íiecausc they are írWunfary, or 
partíally so. one tends to thtnk of these | phenomena ai lowcr funcdons, .minulish 
fnnenons, but *mcc the fu]| dcwlopmcat of these phenomena h charactcnsriiaUy 
human it seeim that laughter, sobbing, and org.ism are perhaps not lowcr fuperiems in 
3 s ” n P le nemuph^iologic sensc but have evoLwd beeause of the hypeitrciphy ot the 
upper levéis and the rciulon^ peculur relationship betwecn the corneal-intelleLimai 
pmeesses and those which go n.>n beluw. 

Tli^c chree phenom^j, and alio die convuk.ons oi'epilcpsy and shock thcrapv, 
have tlu-'chmcimflK that th«e k 3 build-up, a so^caUcd tome pW, m which som^ 
thm s cdkd ««!««.- - which it certainjy j, „ OE - build^ up fot a tu-nod liten sorae- 
*lng happcns, and the or^nism hegins qualdjig, heavdng, oseiUaútig. cspedaOy about 
thc diaphiagm. 1 Icave it te fhe p]iysioki5í]%r.s to disom what happcns. 

rílese thKL cr.invulitvc phenomena are subject to unpairment in mental ilW.Thc 
inabihey to weep, thc impdrment of orgasm, and tl.c imp urmcnr of laughtrr ate 
amoni; thc indias ot .Une» that the psychútrist lonks for [fthosé three diingi are 
U1 Kt H! n,n S ntccly, the md.vidual probahly is not dmnfi so badlv. If onc of thTm ,s 

1 Tí™ 0 üf thw impaiitd or absent, th™ the psychiatrát knows that 
sometntug is not runcttonnig rjglit. 

Oi the three íypM of convulsión, büghter is the one for which there .s thc dearest 

Íi wh f ™r‘ m ' V S r ''^ ,V y 1 " liy f ° diS ™ iS what 1S a joJ», what are the chancter- 
■stKs that malee ajt.ke wlut ts thc point ofajoke.The sort ofanalys» that 1 want m 

SciLTfornv!Í at l" mtSS ^ S the f,r ' t ^ °T teiling ,hc joke are such that 
“ ,he >*.so to speak, on thc snrface T ‘thc other contení tvp« 

TJZTZZr ,n ’ P f' : in ,h r b t kerí)Und Whctl t,)L ' P" int ol_a i^c .S reachcd, 

i nl> ' [hlS batk ^° U,Lj raatef|al “ hrought meo attention and a paradox or somc- 


*»<* hkc 11 is touclied olf. A Circuit ofcontiadict 


Hiere i 1 , a very simple and not very jíochí joke 

J lL f* H ! Nj". •!« . ■ .. i_ . I . _ 


kity nobons is complctcd. 


going .imund - tor sornc ftasoUt 
poim of view ¡iKvays use r-Jthrr dulijok.es: 


iho^e who discuss humor froto the sdcnciiic 
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Jii’f U-ki. that oiit," he <.tvs r ■ h\ smly l'xM L > r, thcy thmw the stufF away ? aciyWjy." 
The ííujtJ sjyv, *Whai do ytH] want it tbr?« Wcli* he said he winted io dig ti tnto Ihh 
tjúídeo beouse the voil was a hit hcavy, and che guard lee tum go. I he next day he 
comes out apm with j vvheeJbirrow ful] oí excd&ior Tbis goes o ti day aíter day, and 
thc gaiumn is mertasmgfy wonicci FinaUy, he -s.iys, »Bíll, look* I'm going co have cu 
puE v.iu un thi: suspttt lint, [[ yon tell me wbat at yon Ve stealmg trom ibis place, 
rnjybe wc can keep ic quiet bctween us, buc Fru pcrícctly ^urc yon're stealmg some- 
i hin ti.- Bill sjv^_ iNo, n\ only | exceki or. Yo u’ve looked tlirough il every day and dug 
u\ di. botrom t]t'ii,Tk , TT i i nnrhiug diere.- Ituc the guard says. ^Bill b JTii not satisfied. 
Tm grnng tu have lo pruten mysclf by puttirtg you on che lis! tf you won'i tcll me 
w lut this is .til about Finally, llil] says, «Well m¡jybe wr Calí get cogcchcr on ibis. \'vt 
gol j dozen whedbjmvws ai borne naw.« 

Wc have fiLkcd i gond dc.ii ar tbesc Cortt'erenees -ibout iigure-gtúllrtd reiations. lt 
wt reame something .a\ j peroon* j íjcc* or a La ble, or whatever, by the fáct M naming 
¡t, we have del i ru:d the existente «fj universe of nor-thiv, ,l g round. We have also dis 
custed, ahhuugh not, I tbrnk. as. mm II .as. we sbould tuve, the Russrllbn paradoxes., 
éspecially the class of cLasses which are not members ot themselves, 1 he^e paradores 
imt Vrhnn a rnesuge ahouc the messjge ¡% eonciined in ihe message. 1 he man who 
sjys. «[ atn ]yitlg t * w ;ibd sttiplieitly saying, ■■ The siatement whkh 3 now make is 
untrue.^ [ hosc lwo statotienl^ ihe message and the message ¡ÍH>ut che m^age eriss- 
lti>>s f.jch other to complete an owrillaiing syscem ni nocions; ií 3ie is lyng, then he is 
teJ]]iig the truth:buL ifhc is tellmg the trtub, then he ls not lymg;and so on- 

The p.ir.idos ot" the dass of dasses which .we not mernberi of themsdws jrises smn- 
brly ítom examining the implicit mes^igc.The hrst step cnward building rhe pandox is 
to s.lv thit the irían who spejki o! clephanls is thcreby defining the < kiss o! nr j n—t]u 
piunh/l fie pn«pbilit> nfihe clus bdng ^ member ofitsdfis then introducid vía che 
d.is- oí ndn-clephants, which i bss 3 ^ evidcnlly not an dephant and theneinre ls a 
Jnciiiber of itselí. The circuir oí ideas which js the parados is cto5ed or complaced hy 
HiMtiiip serioudy [he l^ackgroiin’tJ: che non-table, the non-elephaitt. The grnund is íi 
pan of the impUcit infortiwdon. [t just ís.Yíhj csin’t ever rcally away from n. 

The hypothcdi [li.ii I am prtsentiiig ¡s that che paradoxes are the pmtotpic l^ra- 
á\pn íot humor, and thai laughter occurs Jt the moment wheii a arcint of [h-U kmd is 
amspk-L'd.1 fus hypotbesív could be rollowed up wirh an andysis ofjokcs, bul «thor 
dun do that, I shonld like to preaent to you che notion that these paradores are che 
stuif of human eotninunieadon. As scientisfcs, we try ven hard eo tep our eses u 
absir.ietion straight; fnr instanté, in tbese ctmfenejiccs we have gosicii mtu siry i;ik.fc 
mék wfem Z Wl, of abstT.ifnuil bécm* t¡mgled ,..d th,- úr^nf or h, ^ 

¡tsclt. I.i (irdinarv bk.* Untmct fm.m «ientífa ^k. wt canúnuMy -cept tlie -mphc.t 
PJladox«. It'thc psychiatric patkiu says, »l dura roed, * .and then narrau?. ik ^rca . i 
iv nukmg a vur oFíütHiicnis within j írimcwnrk noc utireLited to ^J’f 
ít .ni jr[ L pa i.m . f>icturv irid s.,vv dch« mrplk.tly or cxpkctly. .1 ^ 

artist bút a | scientist or a propagandist Ir he says ■■ T us P^cur^ * , ^ ^ n< j 

feirií,» he 3s a +reah jrtiHt, Ur comitkr tbe oíd difieren lc becwken R uskin s trnt ^ 

ra« gm^ue (2). The truc- gnu^oe i. I 

Irjnkly, »I ,un lying,- and who ¡í<>o-’ on co t:rcat<? 3 1 lln ^ w l his woik of jrt 

*'±Tht m» whS s.,v, ... a horróle dragón ■ «A ^ 

irtto a factual staterncm i, thc one who pnxiucc tire til* g^c^uc. He o P P 

r The setting of the psychotheiapeutii: interview has j y ¡^^ paradoxieal.The 

h it real or iT it not? The fantasde exd.an^ that ^ on >* írt 


m 
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purient who says h m| walkeJ around: thc grounds thin mcimin^ and I d, -I w¡U be 
boiK'Ht. I am going cu gei something srr,iight,"> fíirly cenamly will not achieue tirudi 
rluc lJ.lv. f he likelihood oí Itis niaking ,in advanee dependí much inore on Ins .ihihty to 
sjy [o himsdf, -Leí me frcely imagine what I w.mt ro imagine and ser,- what comes 
up.« Indeed, thc whole hee asociación rech ñique i*, in atrempt to gjvc that hoedoin. 

fluí lHe- therapy situaiHin is not uñique. Ir is, perhaps, ,i ipeciahjted versión of whac, 
after aII, goti on between u- all tbe Lime. ! he thcrapy sima non is a place whete che 
treedoiii eo admit paradon has bee» culti valed as a tneh ruque. but on che whok rhis 
ikxibihty existí between two people whenrvcr, ílod witling, tliey succeed m givjjig 
eaeh other a frccdom of discusión. Thac írccdiqjn, the frccdom tu ralk miníense. tbe 
freedom to rnterrain Uogical alternativa, rhc freedom tu ignore che theorv oftypo, is 
probably essential lo ccimtorüblf human rebtions. 

ín sujii. 1 .un arguing that therc is irt importan! itigiedient common to eonitbruble 
human nelations, humor, and psychothctapcubc change, and chai ihis ingrrdient is che 
iinpíLi-it presence and acceptancc of che panuira*. Ir appears dial che patient (espe- 
eially rhe Prendían analyund) maltes progress vía tbe mental Hux. confusión. lu 
enrnspy stirred up by paradme, chal, pasíing chrough diis st.ue of nuier disurder. lie is 
panly free to achic ve a ljl-iv ¿ffecóve organización of expenernc or new premiso f»r 
che codificación ufhis thoughts. 

Tile áhernative to rhe fieedoms innoduced by paradme is the rigiditv uflogic. Logic 
!'■ a Wf y TH-cnfiar human invención, more or less timeiess W<- sav. ■■IfA.' chen tí,- but in 
logic, rile wtHd, then- do* not mean « a t ¡i larer time.- h mfims chal stitemcnt 11 i- 
synchrotiously impl.dt in sutemenc A. But when we speale of causes and say, -It J Jr» 
thc gbss, cheíi ir will tall,. che wurds .rf , , then. refer ll> .. sequen» m time and are 
quite ditten-nc fmrn the -if ... then- of Jogic. When logui ene o muere che theory of 
types and paradme r, generated, ,u whole exposición brc.ifs dmvn -Pont 1 . Ir ,s ner- 
haps sume tenor citar mental pmeess may go .pouft which compelí many pauents and 

persons at Urge co dmgto logic. üut casual systenis do M oc go -pout- in chis wav. As 
in an clectnc huzzer, rherc is sequen tul contradiction, and the system m«dy oídl- 


One ot the hypotheses m chis group is that mental ptoc«s« can appmpnatdy be 
desenhed cernís oí causal hyporhesis with all d» qnalükation uftheword wL I 
would suggcsc diar these piricesses ahsoiutely ca.mot be desenhed m tenns oftimdc« 
ngiL. he study of muid through the causal approach, however. will U-ad us ¡neo 
a»epcnig che parado,™ oí tíunldüg, which are rd.ited to humor, wlneh ,re related to 
a hrcdom co change the system of thought rdated co humor, and in general are rebred 
lu Tinenta] he-ilth anJ human arnenity, 

dumld hkc m speak ot. I wim ro refer back to soinfi talk which we have had in the 
iw oycr tho worfí , .nneonscions- and >thc nneomeious.- Conventional theoricí 

uívhw r i y " tTT“ n ' rde; ‘ 5C l>f SMufin* the plea 

^L of mohcu ’ M Mm t Cb0dV diCS “ and "= (í "- ! to say Chat thc various 
Scomenr f die n constimte what 1 perno nally wonld understan d hs 

Íi^d ^ íolriou v COIU 4 : T; 1,050 lnf lhC ltCmS whldl ‘ ^hen wc think only ofthe 
seems to me that V I V r f LK I* lloÜ ' L l ' lls 1 hí: 51 ia K t ' 1 ' which we have received. [i 
; *, ’: lf llH ' theory, which, after all, is cbssie for chis subjeet 

anses bet ause ihe imphc.t enjoyment of anotWs pam ,s .miong those thirigs which 

which I"' n ° [ l ° n 0 t T' f * ^ ■' Vvhidl wc leave implicit a L thoseLssages 

S£ ,he,,,An r — 

. —' - - W orto nz TZízzrz 
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jo be íidetiacked into ihe implivjt and to be unnúriced uiutl a joke is completad. And 
dm ss as ncar js I can get co jm explanado]! ofwhy pcople nuke .S</í-líjÍít p/rt- íí¿ íf theorics 

afcout humor. 

Fwwk Gregory BatcsoTi ivfrnvd very briedy lo the figure-giound conccpt.We could 
fiitcher 11 lit tkinknig by cmph.iMznig the selectivc awanmes-s and pattemed peiurprion 
ofeath percnn, and same o± thc probkuis which sccm lo be iu volved. Fot example, 
i.vf wr: cilkin^j; an thi'- mentí cutiier tliis wvrk 1 .shout thc priínjty discrimiiiatitirl ol 
sdí jsid iiociselt* i ti tibe child, dbcusNing E¡ie tacl th.if prin-urv disvriniinitioii is not u> .m 
autside objetive reaLicv. but is always to su ¡(fioniatu aHy h^d> r -pittemed nonsdf- 
Latcr on r thv child may llave to team to modify chat nbjeL rive nonsdl and .uxcpt the 
sociil-cultural defmitiom of ihe environing wodd. Saíne childrcn do noi wholly 
.íll-L- pc tliL^L- L iiltural detixütioiis we know L .md perl’wps diat is ht)Vs psychifltrií 
fu tiení* dfcvdop. fifom those who bave not luldc che irán mi ion troin the purvly idi- 
yriufic to ilie public world, 

The figure-ground concept is fuither iSlüiiunated ¡t che jokc is chouglit ol invoh- 
iivc .i shift bctween tho figure and grountL where the figure is altered or the g round ls 
itaimtmited or a reverá! oí the tigurc-ground situation takes piuce. 

Anoiher asjjeet that may be worth examining ‘s to ihink ot tlie hgurc-sí round m 
thcsü tetths; tluic the tigyn: .s .i cognitive panero pereeptiem. selectiva y chwen 
é«¿use of Icanúng, c 01 ist it u tional tpstcptibüity. ,md so on, while tlie ground is that u> 
which an affecnvr re(slponse i% niade 1 n di t-xpern-ucc. tw ^Icctively pereeiw, tfchne, 
and impute meamngs to the ditlemit figutes chal -are Lirgely persona . u lomatK U1 
duru of stm-dlv ¿nd cultunlJy patterned ide.is and beliets. Conoom'iitly, m üv. ry hiiu- 

ation wr mpcind afltctndy wi[]iout being aware i.f ir, lt we can use the concept "t 
people giDwmg i» wiih hi¿hlv conflicting nsponses onc, a cagjtiiiw. meanm^ul «tu¬ 
to tbe í^uu.the oriier a», jficcmr respotwc to thc ^round situation. which is ]r ' LO "" 
rliL.t to the finí, we might a chance tu make son* kmd ot in intcrpreuüon ui 
w-v cal] n-niotiou.il cunttiets* and the -unconstious* hus m» percepción. 

Qathson: l diiok I am responsiblt lor a powH* nnsnmLrsaitiíiíig at t is pomi 
.s i dao^r which onc has .o be W of M tbe tune m thc ^ychoh^.ca] u. ^ 
oanwly, thc dangtr uf tddng a d]chotomy,siu li js tigurf^ grouiu ■ " 1 _ ¡ '^ | 

«vry other dicho*** such as .tfflec^cognidon o. cooscu^n^™^^. 
set thc siage bv, using thc yes-or-no answcr to thc »Ls ^ « ^ ^ 

.H wme ¿.sea priarily .«*"*- 1 ^ £g¿ 

badgnutnd itenís. Hur ,t is imporut m ^ that was a purely .idutrary selecuon 

T^g about the doctor sin,™ of a cem.n 

habits or tbe 

„[ ionu.ii H EÍOUi 0 f some of the ítems 


t-int lo 'idy wlucli L jtepoi ies 


P1 


are. <ert.nnh, .n .iiy pcople who jtx t . 1 s 1 rn-«> li sly'^n 1 L ^:in.it 1^11. Atfc r thc eun- 
which I tabdtcd as -iinplicit» thatt tlu> ari n ^ thclf . trov: wliethcr 

wrsMÍon - lht ‘y dun ’ t kno ", wheth ' r l K \ 3 \ j n .” thillk ¡ t con be said that atfcct is nec- 
mincbodv ](A r cs or bates t h em, ..rid so on. 1L 

ftsarily ihe more nnconscious coinponent. wani: ed to point out, ¡n 

Fma-sk: I didn’t v.„u to sepárate affcct and !]ríen i, Vc - rV.ie:tL<in might be lookcd 

dmiming and concepttializmg thc P* ture ‘ aWrc an j barometru pressurc m 

upoti as inalogous to thc svav wc adjusi to - h ' j- t | Ktml nd in which this 
iL ™ wiAout being awarc of ib that is. they am parí ot b 

meeting is t^kmg place. | 


m 
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May 1 makc just onc other point? I rhitik you wcnild agree, woilldii't yon, Gregory. 
chuir che individuaJ is not only comimmicatLng to sumrbody clac but ai the ame úmv 
he ís trying to rcaifirm and re-esiablish \m awn rdiomatic versión oí the Word? 
BATtsOK: Surely. 

F han k : 7 ’here i s, then r the pro bien i o f u h ethe r thc i n di vid u al i s eonseioudy aware ol 
crytng to eoEnmunicate or oí'bis attenipt to rcassure hiniseif ;ts I stiggcstcd ai one oí 
□ur earlier meetings, we thould cíkctuss interna! speech because that is a highly tk^aitfi- 
eanc aspee! of chis proble rn. 

vqn UcjníN: Til che joke that was cokl, .ill of a sudden che ñgun'-groUTid rrlationship 
Hwitched o ver into another constellition. The whtelbrw w.is backgiDtind and was 
not notiecd, buc t dbn\ think n luid any affcctive tone. E ean't scc thar the luí kground 
was anything ce? wbich we reacced emotionally. 

Batéscjn: I cm down che afFcctivc tensión of that joke, if I noy nsc thc word tensión, 
knowing that I don t nienn it, by saying that thc man vvsth thc whcclbarrow and che 
gace guard wrrt friendo. iHy niaking it obviorn fhat c] i-trv wtrr gping to get in cabocn*. 
rhere was eio serious didger in che si marión, The re tvould ha ve bet-n more laüghttr 
altcr chai joke had í not oíd that. 


von Bonin: I don i rhink ic ¡mirto niudi wbeihcr yon ssy that or not. E hcard ée 
joke befóte i.n a slightly differerit vcrsioti, and it cvokcd thc same Luighu-r bctiuisc onc 
siniply dúts not think oí the vvheelbarrow and tt in-ikes a irompletcly difTcrcnt -.ttnc- 
ture oí the whole sitúation. 

As yon told Chat, ] ihought of anocher. It is noc .a grod one. We wcte in the noith 
%voods and a man rico ve inco thc camp wkh a huge; sixtcen-t-ylirnier Cadillac. The 
Jndiari guide said, *Big car* ¡he man .s.mf -Yes. very big car; si,stecn-eylinden.-The 
guidi- sjtid, -Can go km?* and thc m.m said, o Yes * Ihe guide spit on cJse giound and 
^nd to me, »Every rime a cylindcr misses he saves a dolían 

Again, thc point can be made that what one hnt has in vaew is a lutterv ofrvlindcrs 
as a complete whole, doing eertain chings.Then, all ufa sudden, .utención is duceic d 
to an individual cylindcr. Yon Ve never thought of siseen tylindcrs as sixteen individ- 
uals. so che situation becomes compleidy restructuredThe man on the ban.ma peel is 
the same son oí tlung, althoiigh I thmk Ber^on makes the point that the of.i 

joke is vvhcn the Uws oí gnivity or thc laws of thc inert tm ¡verse siiddenlv anrlv m 
íwmcthmg th.K livrt ,md toppl,- it o ver. 


Vr>LN t: t-ouldiii hughter be detmeé n thc sign ofmdden agwmcnt? A stnile is thc 
•W l>f a f rrcme u n ' ] n "S h, « i ^l lr - therr is sudden ^n-cment. fot , v.„, L tv of 

tcjso.is ii may be rccogimion ofnomnrailw of the group. for cumple. It m,v be 

(>t ^ UR> a » rf K round ' 3S iticntionrd. Ihn it is cümm«i>i«t.on sign; ir ,s thc 
stgn ot a sudden adticvenienr of commu ni catión, i 

BATCSíW: V'^v 1 TT blU 1 W ° Uld 1[ r « “i 'hit bughter is the sign of 

ET 1 í'f ?. Wl KqUAl tí> Y " ,d *«« «r«l toY I, ¡S .I¿„,e,it in a field m 
wluch paradox has becn pteiented. 

¡Sen Z '.h ' U r th , Jl y ?l haW Mirpri.singlv, a ncw dichotomv 

b h . v " ™'u lU 7h' T tü tlu ' Y ' llld didiotoiny? it tutus oi.t 

thai X is esjuai to 2, but u still , s equal to Y: tlu- man mü has thc excclsitír 

Í P í***?*- Thv **** » »- denkd, i>nly m 

t¡, ■ ,vk,]lu í , , ^‘ i^rc is thc cxcelsior. Soddcnly, we are told. no, i. ts 

TI l ‘ XC t ÍOr - to °' Thc fW siirvivcs, and « is 

Lriat ooutumg, ¡ think r whkh promotes Jaughter. 

S:r :tt 5 
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not all of thew ws &n:jok^ ll is orae of the mast fleque nc componente of our apc- 
rienee that wbat wc did noc alterad to. we raow atiend teu asid what was not importa nt 
bicornes importan!. Bul, certainly, thc vasi majoricy of th«e tramitions are not 
regarded as humorous by lis- íhus< thrn! musí be somcdiing else whieh h .1 common 
dunu-tenstii; of humor bey orad thc reconstruí, ti sig uf che figure-ground relationship or 
the distribución oflegión. 

Batí sún: l’here is a rather poor jota going round the Wcsr Coast ¡ihoui two men 
pbying golf-A l ouple of womeii are nn thc corarse altead of them, playing very slow 3 y. 
1 ‘bc men want tu pax\ and qne fdtow iuys tn che ocher T »You go íbrwaid arad talk to 
rhíwc gals and .ask permisión lo pas* them.-» I k pues lorward, rcturns arad L .ays, -Ckt% I 
un t talk to thcm i >nc uf ihcm ls my wiír and tbe mher ss my mistrcsx.Yora do u.* So 
the other guy gocs iorwand and he comes baí b and says, "Ite a email world. ft Nüw. it is 
pricticiQy mi posible to teJI chai jota wiÉout somébody gucííing that that particular 
reversaI is goirig to oerur, and it 1* loa ot a jota becarase ii lias cJ1.1t le.ik ira it. 
MtCüiLDCH: Thccc is no surprise. 

B.-uisiin: Ilie surpnse of thc point is lose. 1 ha ve now heard it toid twicr -raid t llave 
tsdd it (wiccpánd norte afthosc tbur tejjings has latan place without Icak.ige, 

Geharii: l lierc is .1 joke wlnch exeiuptifics di the points ni,¡de so tar T except lor 
Walcer’s questiou ot why che shift is raot aiways huntorous, whieh 3 thmk h a critical 
míe. A tellow wvs to bis triend, 1D0 yon knmv [hese ice cubes widi thc holc m 
[taran?*; and t ti f reply, ■Know tliein? Hcll, I ni niarried to one." É liat has tbc sud-den 
mvmion, the c*nryraig of the inartñmtc to tlio human, the problem. of tensions and 
eXfirtmion and tuppR'^ion. 

I toid thisjokc delibera tely to mise thc quemón cif thc difieren ce J bctwecn ordi- 
naiy p joke^ and called diltv (mes.Tbere is a very icllI difiérem e nft che ki 11 ds ot things 
that clicil laughtcr and thc kmd ol laughter that is el.cited dependirag upon the ^tting r 
the group, asid so ora. The reaetion ot' chis groiip ls illustrative. I liase toid Alt story 
twsee to sm.ill groups this morning md they Lmghed upmanimüy, right h ere id thi> 
room. I Im-e raow toid it puhlidyjra che presente nfa woman. atad thc guill fehngs 
altraosi ntpprexsed any Laughter 

Kt uvt u. Wkat abtiflt the rclatiomhip berweeti humor and irony? 

BATr.snN- Do yuu mean iiony ira the classical sciwe, such as occurs Ln fpreek tngedy 
when thc final disaster is implicidy c>r explicitly predictéd in the hegiitnmg by a 
speaker who doesn’t know svh.ii he is predicting? Or do yon meara irony in che sensc 
of saying the opposiíe ot vvli.it is meante 

Ttrm.ií: One would be the irony of thc situación oí' Oedipus who does not kraow 
wlut everybsxly che knowh, and the other would be the Socraóe irony. Sócrates inslsts 
he dncín'c know vvhat cverybody else presumes to kinnv ... 

Pim: No, he docsra'c wánt to say he does. but the other person dnesn^ cithim 
Triiiim; He knovvs one thirag that the other fellosv doesnk lie knows that he doesn t 
kriüw r 

PittS: And ihc other nmi supposcs he does. and thc trony is d.ttcdy implicit in die 
fact that thc other man doesnt» cither. 

VON Bonim: May we know how the Grceks detined ¡rony ?1 bey uiked a kit abóüt 11. 
Pstts: Ira rebtion to the iragcdy 
VON ÜONINl Yes. 

Mrad: june a momcnt.Why are we gcttmg so literary r ? 

Bittsi Wdl, whu sprted k? 

Mmo: I Jin just ™.in S k -ls a question Why úm ro P uí literav-lmtonc,1 «udt- 
tion here? 
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Ghwakik Maybc we hjvcn’t anything constructivc i o say. 

Mejwtsueh: Why doe?¡ laifghtrr noí exisc m animal^ I aughtcr implics a compan^ii nf 


thc code oí one individué wiih the code adtipied hv ihc group. Liughcer arase'., íor 


insLmcLv w lien che individual observad does nut bchavT actxmüng to the todc nf thc 
observen. A m.in walking ora a curb as, expccted to see che edge .and to ¡tep ro ebe 
slreci pntperly- libe behaves llke .111 .aucomaton. docs uot see [lie edge oftht- curtí jfid 
talls, (he obsernr lauglis. Bergvon pointed oul tíil- hioloyu i] limetion oí kugjiter. lIue 
ic tends to prutcct soaety agarnsL cgoccntrk inechaJliülJ be h avio r oí individual^ a% 
va nance wkh outer realiíy. 

Mino: ] would be wílltng ro accept dua laughter car] occur when there is a eontrist 
[i>] Lu-cweo] thc code ofthe íoUrcliviry and ebe individual | evenc úr rcmark + buc noí that 
íe necessarilv requires that somclhing has gome wrong; there is siso che Ungís ter when 
something goes right. Laiigbler is ene of the easiest h liman rcsponses 10 rvokc by 
someone ¿aying what cvcrybody is féding but nobody kis exprés sed n or as quite will- 
ing co ’K.iy if in chac wjy lt isn’c thut the rcniark is wrong to nuke, bilí ihat there n a 
discrepancy bctween whai is correa to expness .and whal everybody ieekTber diserep- 
,mL-y is- iJ»e thing that produces elle Uughter Peoplc laugh when thc cork is pulled 
fruí 11 the botdc, 

Yüunc: ChiJdreuk Uughtcr. 

WihSNER: People oíterj laugh when they are upset or ruTvotts. I fie situación jm tLseifas 
nut humoious, but when the rrlatioibhip bctween the extertul and nitctn.il uorld is 
iloi quite right, laoghter is tm c way ofbridging tile g.ip. 

Weadi So diere is igain ,1 discrepancy. 

WüiSNiiR; The disefepaney seems to be .1 t oninioii ching. 

Youticr Humor íh only ont of tho '.icuation. evokr Ejughter. That éh what wc 
w.iafci tu say, 

Baitíon: Yt'j, and the lituatiom should be subjcct to formal ..n,,K sis.. We ihoüld be 
‘i 1L tl '™y ll0w wc woulJ omstrucc ,¡ cyberru-fir maehínt ofínme kind wlmh mndd 
show thB charaetrrfttic whlch would be thnnvn foto tu» son of () sdlL.i,i, K eonJitum 
bv fen.iri, ty r pes of contradictíon, 

WifiSNEK: Ji would laugh whenever the ¡nput .ii>d tiie codhig did not match properív 
® OWMAN: ThtTe cm t's-a very simple nctwork of lwo tobee ... ^,„-h ... o’,,.',. 



Uowman: ít has no scable scitc 


H-m eson: 1 am alwayn prepared to s;=y that ;m ekccric bu»rr is L.x.tjhiiijí. 



Mj_ai>: No; vve are m>r studying humur, 



only ilie arcual wonh wliich are .innounccd but thc 
guage. 


Kr P n inr En. language, therc -iré 110-t 
lto are jLsci thc overtones m ch^ Lin- 
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Isi studics bcing done in Chicago., ihc experimenten *irc putting fbrwajtl tíut thtrrr 
ts a diííerence belweerc Ltryngujl and oral spccrch. It has been shovvn ttm yon v.m tre- 
quenúy undersiand iht- emotjonal sute of a peram cven when you dorTc understjnd <i 
word he says.We have had, tor instancc h a man calking iti Hungarian, wjuch utmtofus 
umlenündi, bnt wr have gotten a faint idea oí what he said. 
üuiEíLini': What coiüd yon tell? 

VON Boni.N: Whether he tcLiced a storv; whether he was írying to exprés Im LiispJe j- 
snie h vvhcthcr he approvcd heartily — thaf sort ofthing. 

JVlEAn: Thaf wotTi stand up cross-cuJtiinüly, 

vun Bünjn: I don r i thmk ir will at aJL For lEtsumce, you can'í ask ,1 question m Chí¬ 
nese by rjising yíJUf voice .u tlu- end oí the renten ce beause the List evitable would 
mean sortieEhiTag rntnxly diflérem, 

MtAD: What dnts stand up cross-rulturally is that in cvcty soesety iWt has heen aíia- 
lyzed so fir diere m’l-ieis tu be a lendency lo symbolizc cerram States by a-r^ln sounds. 
The vmjnds are not i - Linstai tt huí thuy have enough phydologieal L on^riience so tliey 
may rríur, 

Wri sni k; May not l 1 1ure he phy&ioíogkal chimbes jn che mechanisms of’spcccb whirh 
can bs- üi i]versa! 3 y rtaignized and Jcciphered? For e.v ampie, when an individual is 
angry, his must ies tighten ho rhe formit structure is very diifcrent, thns changing bis 
tone, 

VÚN Bunin: Thaf IS the problem ihc Chicrago gronp sludicd, whether ihe voice can 
be mea mugí id withoút .m Linderstanding of the words. 

Pii íí: That n. lío j]J people in all cultures rakc the ir vones when they are angry. 
BtcElOft ; Dotíi the aspee! of informatiort contení involving emotion remaní actos* 
cultures? 


Mead: No 

Hj^kiuw; Can you enumérate cultures in which tbese overtones do noi coeidiíii, 
essential]y T emotion hm son se other infonnation? 

Wiesnlh Jn other wards, do people always talk hisier when Ehey get extitedr 
Miau: As lar as ts known at proait, there are tío umversals ol'that orderThc univer- 
ul i tíuc everv culture, ifthe languslge is propedy analyzed Jncludes what Trager and 
Slftilh are n.ding as supcrscripü: íhat is, every language h.is a recocírizable intonafioml 
pattern_ SitiaiLidy F every culture has a codc ofemocion.il expression huc the code diUenJ 
trom eme sot ieiy cet anotber. 

Bicalo^t; Km u. n emotiou m every caseí 

Miau; The bcs,t exaniph- I can g iw .ire the signali oí the Arapeshjii which 

tlle\ use worets The words mav be, ■..S.micbody h eonung,- bm nobculy hears the 
woks. Sume are shouted thti noU.dy can under^nd, ihat con, wmdc only 

degree ot afléct by their loudnes» and their frtqgertT rhe peopk- hr^nng the íh.iuts 
>it dnvsn and figure nut what is meant entirely in terms oi their knowledgr ot the 
pfiibabilities of the átiwtion, tvhich Ate 4 u¡W reasonabte I bey idnsLite a me 
which lus tJic tiirm of infbrmatian bui which newrr ge's ac 11 > K K lrl | , . ’ 

•N..v,s. thai ftnm there. Wl«. do you d.mk svouid be therc nosvr Wb« Wonld be 

shoutmg that Joud .md that often? And it k vwre ht *bo *\ ihu ^' 

mean? Éocs it „» that Itis mother m-iaw who ha» been qutlc -ct h*c Thcy 

Wütk up a svlióle series rfprobabibt.c and d«n they set out to the hrecrai, 

I? r i■ i rhert ccminlv the owrtoncs contam sottieibuig else 

llitRiott: In buch a case as diaLthtn ttri.mii> uic ■ 

Ihe u „al cp»n» : .h.y ««-» • ^ ,„™„„ n cd. 

Hatesun: The tone liiiguagcs and the use 1 ^ riúnu tone nr 

Therc are languago in whidl words llave iignlficance on a ifjt t. 
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i íalling tone. In Chínese and in matiy of the Afrn .m Lmgujges, this orcun/The piidi 
or pitch stmcmre oí a word discrimínate* fh.it word ¿rom otbcrs which would other- 
wise be homonyrm. 

This problem ot hümonymy avise* in reverse in Africa ti drum signáis (3)-The ií-antu 
spoken hnguage* have üj^iiiicant pitch, huí ni sending messogifS by drum.. only ihc 
pitch ca n be trammilted. This would lead ío serious hoTuoiiymy cxccpt tkt it is 
avoided by transí nitting whoJe phrases insiead of single wonk Thus ihe word ■ ^arU k 
conveniionJly replace d in drum mes^ages by the phraac: -The gurí wili never gn ío ibe 
ím$¡Tiifa fidung ncr.» (The use oí thk typr oí uef .1 traditionaUy masco hnc occupa- 
tion.)Thc long tonal sequenee provtdcd by tbc whoJe phras* precludes homonymy 

For die purposes of this dkcimion, rhe importan c tbing is tu trvat the word dan- 
guage» ;is Úicluding -.lII of chic Wc should drop the ídc-i i h-.it Jangua ge ¿s made up of 
words and that vvords are condesa sequences of Jettcrí on paper T altluiugit eveti mi 
paper diere are possibílities for poetie overtoises, Wc are dealing Itere with langoigc in 
a very general sensc, which would include postura gesture, atid mtortation. 
fíi CivERr Firsi, I shoold like to rerumd yon chai Yerkc* once poitired nut cluc the 
chinipanzec reseñes being laughed at by man or oiher animáis. Sccond, I wondtr 
wbether whai has bttii said he re should noc be related to more general comklcraáum. 

I he íactor at diseontimiity which luis been emphasL&cd in chis dttcu&ion ts. ufeotirse» 

| diaractcristíc pf many psychohigícal phenomcru, For exajnplc, al] out dealíngs with 
inanímate and anímate objetes, vrith humaos and animáis, mvoJvc processes of ■typifi- 
catíoTi.* One niay doubt whetber personality »typm exist B luir onc cannot doubi chai 
procedes oí b tipificación" constantly occur in our responde to ciivironmcntal ubjfCt> 
and evtnis.The grejt psychological and sociológica! significan» ofsuch ^typifications^ 
was recognized long ago by philosaphers P siich as Simmel (4). 

It seems ío be the fate oí rmny ttypifications^ to suífer sudden breaks or reversas 
You encounter a man on a h«ch and afier taücing to him fbr a tvhtlc you learn that be 
k, 3et os say, a priest or a eoloncl. As a rrsiilt, the whole he Id nuy suddenly becoine 
restructured and reorganized, Or let us consider our rcaccíom to objeeis of the visual 
enviíonmcnt.’We are in optícal contact with an object, and we may go to tbc tiemble 
ot performing numerous and diverse motor reactions to stiv in opdcíü coffiUct. H<>w- 
cwr ’ Jt h m>^ ^in and agaín that che contaei b broken since the appropriatc move- 
menis eithcr cannot be períbrmed or canmn be períormed qtnckJy enough. Thu*. 
opcicaliy induced behavior constantly Lnvohes discondnuides and bmaks msulting in 
loss of contact or coherence berweeu ourseJveí and the objcci, 

More generady speaking, Kfe seems lo be a sequence of jokesctbe htinior of which 
wc olten tiiiE co reengnize. 


Asn«v: ÍVrhap, this iepem w hit has jmt been aid, but the bnguage is sufficimdy 
dirtutiínt to suggttt that [Ihtc msy be snruc more general principie behind both. I 
v\atu ti tonsi er t u queviinn or an observar getting iníonnarum fian so tile phjfiid 
syste.n, e.ther ati mammate system or another himiati being. tvery physkal sysrem 

T '"k/ I* 11 " 1 ^ surrounded ot supportrd by a gitit mimher 

ot variables that are m some etK'LUve ccntact ta iih it.The observer can pioficably srndy 
only Systems m whu-h diese surmunding variables ate constan,. I, lhc surromldi.ig 
vanabtts ..re hdd constan,, the constaney is stifficien, to isolate ihe svstcm and tire 
obsetver can ge, n«&l mionnanon our of i, «in bccause the surroundrng variables 
are eomtan, tloes tiot m, any way prejudge what valúes they a^ consta* at. Thuv 

l j 7 " StUd r S th<? 5ySU ' nl ' thli ¡i ^ the ílrst things he rnust MnJ 
om. In otdinary languagc,lie mus, f.nd oír, ss ha, the perdón takev for ™ed. 

iJmsji whatwe 'ir ^ r . r<>ltn ^ 111 ^ vitll ^ le ^ “ une our: rabie, ff oue started to write 

a * % - iR Hkm « r ‘ ,T tmd this momi.ig, for msunce, that v* are tJIdng in 
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A D and noi in 1952 U.C.. che list wonld gel sillier and sillier bul it wmld have 
hq tnd, f y'•Tfut-i |ii fp riy j]| che infbntiaüon Elidí is comíiig out ol herc ihis nioruhiií i* 
nelated to thoe vaJucv. even thotlgh they cant be given e^plicitly | Whal may happrn 
N ihu die observa lakitig for granea! ihat a surrounding variable has che valué of t say, 
zeiu. ina> ¡¿;i i on colicctiníí Information aliout che sysiem untíi seiddenK fióme asion- 
¡shmg tráte édw him ihae che variable imm rcally luro been it eme ali tbe time. He 
íiiddejüy has to re— inlírpret all bis piriixurniaiioD oil a nev- bjsiv L liac js tbe liliují 
momení, when he reaMíes chai the variable whkh he had raumed to haw ane vahic 
evvdemly musí have somc ocher valué. 

WiESM-n: Tlm is the si tu anón yon have u hen sí>tpebody talks at yon in .1 toreign bn- 
guage and yon dun’i reala ze je fot .3 imiTin-m, che» yon smhlunly WÍtch. It you go to 
Endand and expett ;m accent thaí yon have to adjnst to, and a man ttlks Ptendí tu 
yon or Germán h it sometimes takrs nuny Word*. befóte yon realize it and malee the 
nansbtkw and gee Information. 

Batfson; The rodal scieníhi is not only in the sari oí punición that Ashbw has sug- 
w <tcd fbr bis ntorver bue. wor*e. he is inv^ngrariog a dyn-iniiL- syttem more or les* m 
the dark mth 4 flexible stkk. his mvn personaliiy, the charaíteristics oí wbaw flextbil- 
icy he does not fiiüy km™ Tbe« i., rheieforí, a set oí unknowm in the observa 
whtch iré abo subjeet to invesiigation. Kvcry í tatement wc nuke about the obscrwd 

derives froto preniiscs about the self- l »■ this si a» oí "•••*«' r 1( ri 1,111 

louch it wuh my hands .nnl fccl it there w.ih niy eyes shut. In order to make Lhi-; stace- 
ment, *It i- thcte,* 1 luvc to k.ww wherc my arrn is, m>A, oh the precise chat my artn 
« out in th« dima-oti, I condude tM rite idas b there. bur the prende aboot mys,-U 
is bvnlt mto mv condono The whüfc ^mut of prajectaon phenometa íollows. 

There ,re p rtl rmes ¿bout o,tes «lf, in ten,, ot’ whtch one u-sdersunds sotueth,,^ 
ek- Uut the eernts in mtcwctmn bctvvecr, oneself^d the sometí».ng ek may Jead to 
revisión of prenme, about <>neh sdf-Then, suddeidy, one seo t te mher tlun^ m a 
new ligjbt !t k th.s «>n of thing tbat 1c«h to che p.r.doxes ,nd to a gP°d ded of 
humor., 1 would susprct. 

Asubt: A parados nupln sürt M thb way.You begin by thmking that paiametcr .dpb, 

is jt zero, but, after you ha ve gone ofl for a nnte. 

i t, L... iLeiimntion Lt is one. 11 clic s\st<.m liíiiS sume - 
nik-, .1 n d ^uil s-iatT tu rc-ejíploTe o,n ttit a^utnp^ 4 ” : , , 

¿X -*, to it» ™i«to bt« V..U btok <0 th. ***** *« » “">■ 

OWoiiily if vo» withoto « 11 » f..rthuí tlnnist y<»i are > "'bS' Vj" 

l ' - ■ M ,„<! (hrwids. What it means ,s that.simply fiom 

gó On changing in o^iuon backvtarelí .iiKtlorv i ^ haw jotren into a cydv. 

the physic.il poim of viess. the tm oWm . ^ ¡t he disturbing to ihe 

There is nothing steangs m the physitai asp^ct, alen g 

observer, L . + ¡ 

Ha,,:»»: ItoJ ¡Tdtoto are M» Itototo bringa. whan ,ha. p«n... «-M.“ 
Ifkelv to oceur. 

-■« f— - ■“ - 

could not cninmunicace ? . 

Batlson: A sehenlait.sm which * cannot eomnninieate y ^ ■ 

....■ir ► ilL; * i r - L"í JllintUniC- íHl^p h V L El J 1.3 

Tkubík: Yes. There h.ive to be sehfmata: 'k tinlc> i WJ „t t0 point out. 

nonvurbal fonm. withaut same schemanmi■ 1 ^ qil¡M i, ni1t ed.We haw 

and this, 1 think.was afeo Kluwrj po.nt th, , one tl> Jlu ither. Whether the 

consuiÉy to pick .md chibóse, shjft or ^ P lt> 







C 1 ÍB€RttETI££ I 9 5 ¿ 


S 5 -J 

suelden tninsitioMS are frighteniug or exhilanating pnobabfy depe mis on vrry many 
tbings tbsiE have not been enumerared- But \ rhink ¡i ts no anideiu Ehatjokcs and mi 
dies turn :1 lo appcar tugctbcr in chüd devdoprneni, When íhe child begins co mita? 
jokcs, be umaUy will ask riddles for the tirsi time in lm lite. Sun i lar] y. dir vo-cjDed 
jibniitive riddlc se^ms tü lie somcwhcn: betwccn the pun and the prototype oí j lyrr- 
cal metaphor, Thesc riddlcs exisl in alí sorts of tanguages and cultures,, althüiigh 1 
would not know whether chey are realh universal. 

Mead; No h rhese riddlc? are not universal, Sonic pcople do not b.ivc ihcm. 

iiUBfíR: SrdL thoHc tbal do csist are surprisingjy similar in stnicture. For examplt* 
■■lurd witliour ferathers tíics to ,i trcc wilhoul tcaws.«Thc answcr: *fire consumes a log.- 
Sucb -l primitivo riddlc sccitls lo pkiy at makíng .1 detinition. 

Prrrsj Ih not tíar déhriirion ot a good riddlc th.it ic^ answer is a goodjoke? 

TLüBkk: Certainly. or j pncm. AII thesc Éorms of expresión lia ve this in cotnmoiv 
they point simulritienusJy íit ihc valué and ac che lintic.iriotis of all sdieinjLi.Thcy forre 
lis to realize üui dw? eotmniniícatión proccss is wliat it is - n cannoi lLi> witlmur the 
scheinata,They make communi catión, tbr d moment, abuut uommünieation. 

Y<>u NO ; La uglite r i s the ret í it i <m i if thc acb ieve tneiit t >f tb.it s omitlim 1 catit>n. 

Mi au: But Walter mide thc point diac all such occasions do not pmvokc buglicrr, íbr 
ínstame, Dr. Adiby’s pie ture of the ncientist who has worked for ycarn and th.cn be J]>- 
t’íjvers he has made a miscike in AEtriburing .1 ccrtain valúe to a variable. The responso 
there rnight wdl be convulsiva sobbuig instead ofbughter. I rhink ifwc keep Lmghter 
fi?] in tbc context origmaíly sugg^ted, ofa tensión ralease chal is rckued | to mhcr Wñ- 
sion reIcanes,, wc ^ 1 1j]J. do tnuub bcttCr. In sucti .? eoniext, laughter 1 li<í 1 Ih j funetiLñi tifa 
safety val ve. 

RüMond: Thal brings up the pomi of thc cmotional status oí the Endividu.iJ ac thc 
cunes when humor has a possilnbty of occurring, For imtanee, A can say a paniail^r 
Fbrase eo L'L and in .1 ccrtain emocional State, ic witi not be hunioKnii; .it jnothcr time, 
beta use oí wliat has becn sjílI before or whjt he has lived clinn>^h befone. U will Lunch 
uproanously. I livrv is, (herciote, a very impnftint difierenee betsveen the reaction ni .1 
human being and a machine. Man adapta co che niomenc and a machine should be.at 
all times idemic.il co itsclt, not changed by emocions builc up íor a v.inety of reasons 
not absolucely relevant co che jo Le being in.idc, 

Sonte pcople Jaugh very easily Tliey sce smnething to t.mgh at iniíticdijrely en 
cverythmg. Sonic peopfe, whü an* extrcnidy coid or who are sad for some reasor, will 
not laugli at anything. but somerimes laughter depends on thingi rnber than che cilio 
tional State, For ¡nstance, lite meaning of M me phrase can be weíl undmtood but the 
phrase does not carey thc lumiorous message it should. I a 111 thinking ahout thc tac 
tured Freneh jokes 011 napkius. Smce I im French. I * mterested iti them. My ctuo- 
Ctoml State at che tune 1 saw them was quice adeqtiate, ! wjs al parties' I liad becn 
taughing alceady: 1 had becr, drinking, and [ was set co laugh casÜy. But thc f.ct th.it 
those jokes wcrc not inade tor Frcnrh people aml thac 1 h.id to tmfcs- an efTort 10 
undcrstarid them put me tu an mtelkt Cual ittitude rather (han a Im.notous one. I liad 
m be led to uiKlermmd chai .11 America sudi and such a phrase svas piopounccd with 

SUC " an , d Mch J " lnflcc[lün íír Sl,d] nnd ;uch an acccin so thac it could refer to sudl 
and sut il a Simal, on But I w.im’t happy vvith it; n wasn’t f lmn y. 

WttsM tt: Wdl, I, as in American, don’t fmd them verv funny. eithcr, 

KEMONI>; S ™ c “ E “* th « an- funny, huí t heve ,0 andyze tlieir posi- 

llVt understand them and I don’, fcel chem reaUv.whkh ts qu.te different. 

Bateson: rhe dlapluagni L h not rcally ínvolvcd. 








THE rOSlTtON DF HUMOR 1M HUMAN COHMUNlC ATfcÜW 


5S1 


(,|; iü\kj'■ And duc Iji'tur a ^roat lÍcoI oí ihf diítu^ióii dial bis gonc un ibis 

momuig Fhcrc i% witiíucthíng quite imique and expUmvt- when the diapbragm gets out 
of control» buc musí uf dw disrussiou has mtf deJt vmli that scnúphytiological aspeei 
uf it. Laughtct may Hcílouic a* iincontrulhblc as tbc ocher two olcmtnt* yon men- 
nuned. Lit ív j tourth One ihat l think i\ prohably Tfl.it cd, the y;iwn, 

McCui uk:H: Domaros workcd up a míi ot |okt% ranging from those wfm b will inakc 
j jtun bugh un de i almo&t any circuirntaticcs lo thosc whidi are so dull and boting 
ttut vou i List dorFi *ee tiow aitybody | couUi laugh ai Éfacm He tpW ihoe delibérate] y [ie] 
and ss^iéimtii'.iLlv to people m varíous dcgntt* ot tanque, and dimití tli.it thc l l jh‘ oe 
pwoking láughiVr wjs ciependfent íit brge ineastw on fatigtt* I )upr <fc Baienne .md 
I w&t MftftHf fak «nriff pigs. He wuülá iitvcr forcwaíti lls, of £ oisi^l. Ht ^ '■ 
ply be arnund whilc we \vorkcd. We wcrc teally horritied thai, ax the end ofsevénty- 
odd houts ul wwk withoui more thart a tcw minutes snatched in sfcjp^ e cotí us 
tkn ont and eme infld* *W tnd ** —ild bürst int* iaugluer. We beenne lurums 
vodi oursclves it xhc easé with wlurh bughrcr was i-voked when we werc timd. ht 
phvüisSui;K-.il sute ol the organiun i* crucial, but just how, 1 don £ kimw. 

Mmi The most büghter I havr ever gotten ^ «hen ijp* *e hst lettm * *° a 
üiduí hÍmkuI witkíis whn bd hjd .1 wwlts (■imtcrnici', 1 it 1 . .híjí ct -Lt .11 ty l 
I. m\ mate .he **tm Vkkmt.’Th* laughcd vimuHy More i »»™¡J "j 

tttputh. Uut thcn- WOt JUfUelhiüg i» Wbat 1 gsw tlieni i 1 '. ’ ’ 

JU5I JI When a jola; vws told to yon. All ü,c me yon acoiud ,st dial s»«£ ►■« P ; ; 

S *u to 1,^, A connur.H, s.tu.Mot. ts «k*l 0«e ha» bcn. «g~ng 
with a terrifie efibn The minute the chainnan síys, *Lct k liavc somc lo!. • 
wi|] burst out la tlui same way. L , ¡ . . 

r»>\uiKr-SMirii: The* i, annrtier ele,«en» b. W.,r,v.iV 

trying for wrvmty-odd hours m focu* I”'- atientinn o» -i F"' 11 -’ . ! J wl | „f 

rtUcffrom t |„,. The -on, :uid «>ne »uh» two* p^vtdcd a for a wrdidt^ 

ittenuon and a nwmenis o-lict and re-Uxadon, , , . w hether 

Oí* point that ,«m to m* 

•hrrr ,/lh a dnng devrtopmcnt ol a 

Nt«*» ' il:IT »«*** rf 5Í ta *£f^ llU " f h |iíl™'™t” Imle ntoR* ¿ticiition on the 
Anefcfer'finnt; 1 shonldhke toI to ur 1 v-ha P mmiieHt | mim , r leH’ It has 

huniuricsü prrvim and on the perwti «-Ihj ts a - S nersocctivc or larks 

üceméd to oír that the humor!person ts the person who latks 

the tapacity to set- something io ‘.(-■veral di Aere m P el ^ 11 , a verv ^rmvir frniic 
gropnd again? The humori® penen» t*« ^ ,n 3 

ot refefence, and therefore hv <■ anm>t uk CJ£pcr i,nem, w onünarily 

TbUBEft: For dial rtíison, it we :trc warktng on 

don> appreuiah: any s«ddrn te*** ^ ^ ™ p(WS ibíliti« and yon bring up 

Mc^uLidCH: If u man aJteady hw invrstigat F 

onc ofthem* he isn'c Ukcly to bugli. ¡ tncint 35, d snm- F»] 

, *,„!,! U* .0 t'fdítoTn ^,i.»c”r.h, . 

maty. Rut, 1 should »ay that we are pmh.ihh - l S ^ w<; -i lOU y puotubly abo agree 

TtMiucturing of tbe situalkm ^ nec^sary to - L .1° ’ ^ ^ftect. The restructuring will 

dur .i t.crtain ^liddennea is rcquireJ d it ls f^ | OLíM ^ unior l C !» nfhis am-cjpac— 

esplain Dr. Frcmonl-Snüth’s fase «it the ¡tL.ni ^ 10 ls . ^ XVI ][ prcsuinably explain 

ity for reitrwturidg bis p^inr oí view, Tltf , ^tSiout a oonsideiahb' miel- 

!hiw\ cave ui the jote wh<we point cíin ™* | ^ ^ , jvB ¡ ,,| (íW process, 
ícctnal Application, that is to Say» not except i\ ■ ■ kiüvct. iluat some addilional 

!n .idditiun, i itill nuinutn, in jgreem^nt vm ' tvrmld bkc to devine from dut- 
quantum is rrquired to make sotnelhing lí1to 1 P L 
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howevcr, tbr one íurther pos tu , nanitdy thK chai onc muse, aEthcmgh chis ts ñor die 
kind of tbing I cuirmiurily ^:¡y, not supposr thaí a jokr, cverry time! se ií s.aid nr cvery 
time tí is heard by a given ptrüon, rv ncrnsarily the same joke. The jokc nimt be enn- 
sidered ¡n tlie contexc ufthr person who hears ic, and his pastThc Hfth rime yon htar 
a jota?, you rafdy laugh, Naturady, che rucoimrüerunng sjf che situación in your case is 
iti that c\isc absent beca use, weU, you can predice thc ib tu re c quiso qf thc joke, and sli, 
when you bcgin hcaring it T you luve ibc whoic situación m mind and chai íimply per¬ 
sistís wirjiout auy restructuring, .ti] che way to thc euJ. 

Wich respect. to thc addkionid quantum, thc re ts onlv onc suggctfrion as fir as E can 
'ícc, na m el y, t rrcgory Batcson s, cli.it thc re is a huid oí se I f-rek reine c of ihc tvpe scen m 
thc logical or prc-hocraric par^doxes whieh ih %upcrimposed orí íhc mtrutturitig oí 
che si t natío n to produce tí te humorous eleiuenr. Howcwr, ch.u is somctháng E ean't 
«sily understand and, caiuequcntlyj should likc lo ask hirn hmv he wodd appiy chis 
additionai dement in the c«e of the joke lie gavc. I dosVt ilude tbcre is any praerss of 
sclí-reíefenc< in che story tbout the man with tiie wheeJbarruw and the exeeisior. 

Batí; son; When che stnry is toldadle hcarcr is itivited to identity hiimdfdlher with 
che g^Lte j^uard or with the man wich the exeeisior. »lí yon were iti that situación" is thc 
premise whieh is inüoducrd. That ih one part uf the probiem of ¿df-iritanct. The 
olHilm' parí is rdatedk I think,, to a pccuiiirity of human commuincation, whieh E think 
was implídr in wliac you s*iid. I >r. Monnier, that when two human beiags are taJking 
or coinmuniraring m any form, there is .« mutual awareness of che fj L -t that they are 
coimnuruoting. Ic js not cíear that si¡tiilur mutua] awareness is .dwiyv present ámong 
aniin.ds. Iti the courtship oí stiddcback^ fbr exampie, there is au cxchjogc ot signáis m 
quice a complex sequem e. The male has cü do A and in reply (as we say) to A, thc 
teníale does X; and X sea free the next ^tep tu ihc males bdiavior whieh is B: whieh 
[20j sets ofl thp next step in the femafe s | behavior which ls and so ani A-X. B-V, C-Z: 
etidmg with a complction of the driving of thc fl-male into j nest whieh the maJe has 
buill, wbcrc she hy^ her eg^ and he iooks after them. A. Ik X, and Y are various sores 
oí peiyeptibie behavior, exhibitionism, as we migJic say: rus.ng thc spines. exposing 
the coksnrd bclly, etc. Bul a h fairiy doubtful in sueh scqueitces how much each cons- 

municate^ or is adjusring bis ..nieacion to the circurmcance ofwhether u k or ss 

not pt-treived by thc «dpiem The maje svdi, 1 think, start douig his bdly dance in 
parís of che aqnariuni wherc the femaíe can + t see him. 

WWn h 11.11:1,1 beir.jp try lo conummicate with r.,,h other, wr mise our voi«*,for 
tKainplr, according to che distante ib.it the recipiem is !h> m uvWe modiiV ourspeed) 
l " iJl , wr£s f ^ J,,d i» our tpcech ,]| sores of messages ibout hmv ibc 

ip r‘ 1 " h 1 llirL, ( ir - rí -'^- f he end oí the messjgc, nc sjy, »Ovrr,« iti sorae (orín di 
other. We punecuate. Wc stop and .,k « =. giveu tnomen,. .H„- you p « rue so fer* 

rm v tb T f u , C p ? plc VVC ” *0 whether Che nu^ ts ger- 

L-omniuraÍií'rh ^ t' ’ LV,[h 1 fht ‘ lr tit ' L ‘ S is a ver >' ™pwtam contribución to che 

' T' C ,r 115 :,boui tUc "fthe commutiication. The 6™ 

:.t th.s hiíthvr leve! ofabstmetion. In faumm 

, ' ' ' ' 1 11 Lt 4,1 lt ' J nlüs1, ' s f act J .. iwarene» of the other 

,f ¡i™ aíS Z " C,S íJl - tL,rt<?d: ive don't behave mdo.uUv in tertm 

^tn »;X ni n n rt T U :int< repMt kncnv Wry well lh * che o.h« 

m human «mmuJÍS*" ‘ “ inUCUal awarrncis 5ceim “« «* i»'!-™" 1 

I“ Xd ° V T ^ mhef fhal1 cxchuige of signsü? 

^ ^ ^ conten, Many of che itnp.n . 


Prm: But wbat jbt,ul this 35 peculiar cü a jokc? 
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Bate son: The involvcment of scU ni a jote ls rhc thing I wa\ gening to, Yon cau't 
stand to In'.ir j ¡Eike more than ithrcc or ñmr times. Dv the fiflh time, you don i Lmgh 
Hüwever, a vtrv hrp nutciber oí peoplc will Liugh .u a jokc thc woiiticth time thcy 
tcH it. 

Gemru: Weü, rhat vvas a shift.Tdl íi ur liear it? 

Fifis - Thcrc was a shilt. 

TüRhl: That is the point nw. 

[Jais son: The lellér of thc jokc ls abíc tu be síelf-üwolved in tbe jokc because he can 
hí.ir it j?i if it were ntrw. Giantcd be hears ihtuugh his Eusiachian tubes and not ih i 
simple rccipient, bwt he cao i den tify with che hearer oí thc jokc as a ere ature whü has 
Rever hcaid it betune -irid therefore he can laugh. 

Fu lmí s* 1 - S.m k : rt; Twu el n 1 1 e ms e orne 1 a ¡ ib etc. t >ne i h riic busi ti ess ot 4. í jj «agio 11: very 
citen, somebody who has not heard the jofee or has not understood it -it -di uiSl lan^h 
i£ the gmup laugh*. Uut the man hcaring a joke fnr rhe fifth Limé due* not laugh 
bañóse the element oí surpri>e or suddcnneítf is abseiu. 

Mead: But thc signifie.rnt ihing siill is che conditiems undcT which laugh te r will or 
mil not be evoked as they relate to the quesáoti oí idenbricadon that Walter brau^ic 
up Humor Ls a playful cbange of idendñcaticm, which k sale. One of tbe things you 
comnitinu ale to .111 audicnee, when you keep tbem laughmg, jn H l [ 10 ihin 1 t- 

this, ir is safe 10 thinfc like nte, ii is safe for ,1 minute to say it üke that. Nobody wiil 
kcep yon thcrc Yon can gct back.You can move around. h is plíiy. It is inee.-K 
Frkmi jm -Smíth: And soinethmg you w.mted to do before. 

Mead: As to grict if une t.ikes Hrich ! m Jema nos studies of irrieí ( 5 ), theie v^.mi. 
ídendficaüon involvcd, Hts studies, vvhids are thc best that 1 knnw ot. aw cases where 
thc total Ufcridfkadon with the perdón who lost ss:ls such chat rt wjs unhc.uible. 
Tensión sv.is íiulSi up to aii unbearable point and w.o relcased in a . t ruu r?pi i* ^ u 
phagjnk hfüakdown, Identifieation is tcquired before tbere is gtu t ur augiur, ti 
one císc it may be snmetbíng ih:it ^ terribly dangetoun, 

Once. I W» pr«.ding M 1 confcKiicc of dieídfiilly *olen«i pcüple on taraíy 1 *. h 
w» ju« befimr Mt.thers day, .md cveryone was tm-d. Our 1 -T.A. ddegstc lud 
.imuuiuftl she ws t-oing Home i<> cakf up her duties as .1 un'. ■-!. Jnt ^ 

give thc audiénce -l sense uf not bemg worrttd il pt-op e sv^m 1 > L|[ C * M > *■ , 

n.WHt.g SO I Hid. duhn,». ^>ar pnrtdpal i™*« h,s ^ 

wamed to be homo <« Mothtr’s ]>ay. and vvv xvill al! uíidersünd rh* thu b dK^V 
bÉtmc Modiers l>av anybody svho llaves is ^utig lí)Ilu - Ut L A 11 .1 

a,™ 1 ilioudu.wcll.. bxc... tol »i.h .IK. m». -di «.d,jO» y»!‘T£2* 
their wives be nioth.TH.- Theaudience n»red wuh delight- It I bad swdlit kn"™P>- 
thcy would noc faave kughed becuete thcy wouM have been tripl.tenedAou can t ve 

t bairmen. yoii knowv^E a confotncc *>0 fainily lite wlio rni c 1 11 r\ J" 

FteMONT-Swm.: The m d*ncc bu^heda. yoo.Ther, prttably ™ ni '^t-uatu n a 
rrcogpitinn ihac vou h,d Uipped ^thout nie.mi^ to, ,«d «bey enj^ng your 

dáeomfitunr. , . 

Mead: No, the essence of it is. 'Uiely, a sale recoputon of t i. "^ n - s ls 

whirh isone of the funnieAi chings. I *hink theelement o '■ ■ . h 

«* p.TC.ncnt thing-Thi' rf—~ =f 

vvh ,it haplpens in gjief íini in 1 sctisc, it) ory . 

Tsvill that » *n «cplantfion »*er than ^ ^ 

amuímg thuigs peopie say ..re uot «.id with the mtenoon of bung tunny. 

Bjgeujw: Isn’t there some element ot personal diseosery . 
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Young: Or group díscovtry. 

Mi ají: lfil isn't too painñil 
G'FEuitD: To íol1cw r up .1 point that Frank madc ¿bout the contagión of hughten juu 
pnibabty all havc hcard thcsc da.ugliing* records. íf ¡ Jh-jt one by myself, I ,im quiu? 
. 3 ble noi co laugh: but in a group, uben Liughitig stares. 1 c.innoc jvoid .in uncontrolU- 
ble l.mgbmg responso This is a case» then, ofljughter itsclf pnwoking laughter, with 
□ut any syuibolic or conscious or logical or otbor meaning. 

Miad; Yawning, toó. provokes ywning. 

Faemíínt-Smeth: Laughttr has inemory meaning, and therefore symbalk meatlirig. ] 
would think. 

Gl HAMy. E don \ kimw that ic has to havi- ,my memory meaníng. 

Frelmont-Síviith: WouJd someonc who has ncvrr laughed go ofT %\m way: l think a 
almos c inevitable that hcaring laiaghter and seeing otber pcoplc hingh would evoke 
memories of taughing situations, unconsciotis memoria. 

t ¡r.HAiíD: ]t would be iiiEénesting to iry it out on somebody who has tic ver laughal, ii 
snob a pefton oouId be foühd, 

FR£MON r r -Smí i ií: Therc is contagiólas coughíng at ;i concen or ni a whooping cough 
ward; if onc person starrs to whoop, ihey wtll all wboop; and if soriiebody has leus 
come to bis eyes and yon watch hiin T rears are vtry likely to sprint; to your ryw. 
Yüung: Have we sufFidently rccogriized the place of laughier m ennimuíiicarioii 
signs: The difFetenee betwrm man and the stieklefoack as that we havo specilu úgm ro 
indícate commutiEcation m general; a series of diose, whicb are very complicated. suri 
on the tace. I wtnuler if diere is any signifícame in the proximity of the face ¿m?4 T the 
mouth area, and ibe laryngeal aneas of speedi m the cortcx. Es it an accident rh.it ihe 
sniallest cammunkariun signs appear in the face and are part. altmist, oí" the sperch 
niechanism ¿tself? Fmm the tace, a whole series of communkatiori signs fbr use in 
expressirig more entphatic and sudden arhievements ni crsnutitmícatión spreád down 
The diaphrigm has been memioned, but convulsión s of the entirc organism may be 
used to indícate sndden and important intercommunícatión, as. for example, m danc¬ 
ing, 

Kluvth; 3n túfinecüon wub [)r Young remarks, it ¡v ;l ven - interesting point thai 
p¡3] mjjiy aniiuals communícate with the tace of man | tnstead oí same otber part oí the 
human atiatomy. It may he svorth while to stn ch chis torm of commianicatiofi and also 
to gct Síjme Information on animáis wbieb do pot t:tnnmunicate with the face. As far 
as our own reactions co fhe human face, ic is sotnewhat surprising that we speak su 
ofken of sweet, sour, and bltter faces Them seems to be a strürtg tendeney in man to 
connnun icace ín terrns ofgustatory qwaiities. 

víjn liíiKi.N; T think niost emotions are coritagious T whether tbey appear in the fice or 
noi. tí simiL'bosiy cries, many s\]ll start l ryuig. You iii.av noi and I may nct* hut verv 
many pecsple wilb 

GmAWD; At least you won\ go amund giggjitig, chucklmg, or laughing. 
von Iíonin- riw questtoq as to lum we participáis in and how wc pereetve che eme^ 
nona! statc ot anothec bemg is a large pmblcm whidi I doii't believe anvbody lus fack- 
led very dearly. 

ti Ai I SON, WlieT] I was tídking of mutual awareness of percepnon, I was leading ap to 

von Bonjm: Mutual .iwaceness of percepción ? 

IMi>:son: Yes, in human eommunication. 

Hirrs: li does not genérate hLíghter. 
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W.i >si h One dos mu luiy.h bard wbrrc thcre u not thc poteihiluv ol feedback. It 
you .iTí" luttrnaiL." to ibc radio h\ vokirvflt'tvr reading a book, yon will l hoelde, whcrt\is 
thc ^ame stiimilus, n\ 4 ¡¿ct>yp fc mjy cvoke cnormous hn^hier. 

Miad: A aimpleif ^c^iscni'c* l .m he prnpi istd truiu thc Hiiiilf to thc sociíilized lÍidl'c 
or to copuLtui-n, but ihcn gneí CAnfKSt be hmdlcd L 11 it tirirL ni j sensc, v/euld have 
¡o be rekyrded w j tallare its socul míe rae non The subbing tkat vvith griel fcs not 
dependern on the pracneí of Jiiother Person* otid yet it has the ume convulsiva 


4 *pí«* 

En ilic ctullere tice on * Problema ot t’-uiTúdoiisne&s* held List week 3 one ot the prob- 
k™ msed sv.is thc pmtcctivc timerion oí brt-fcks m tendón. 

Pliís: Do« inyonc kmns what thc unid *ictishhh is a míuphor h*tr 1 thmk that is 
the nuttt promising ivcnur d ^prnch, but this is Át diflinilty thjit strikes me htst. 
Mead: h is art idea fch.it tus arisco in thc cutirse of«udics on cpílepsy Tfali convulsiva 
natcs could be rcgardcd j* baving ptottfi’tiw functiam he hreaking rising temían, ihen 
chev muid tw difl&rreittiaíod in terms of how much nced of proice tion avie has. Liugh- 
ter pnuccti in a real Lan1mUiin.1t ion svstem wilh other peoplc. C Ptief protcets agaimt a 
imsvinsi nnr oí , onimiimtatioEi, .líMinst slil'Ii an identiíksitian with che dwd di.it oml \s 
tto btigcr in innimunu.uioi] ai aJLThey both -ltc prolct’tive and they h«th m rim* 
mai& cm cornmünicjnon. htu oiie oí thrni occurs in -1 mal mtrmornimime.mori 
trm and otie occurs oiiftide it i 


M-inmeu: t tuve the impresión that thc pEiy^ologii-il kiúv oí these twn exprcysiims» 
Uugfrcr and grtef * diflfrrait. Both diese esprc^Lons bave difí^renl phyüologicaí 
indiirtórs. Thcrc m ca-icse in which parosysitial lau^ter Icads to l<»s oí jone, paneius 
wlm, when hugliinc; at , jükc. If^c iheir tone md fjl¡ pn>ne. 1 >■ « lle ^ 

..nd Tiuy be thc rtSiilt of ¿ «L-ncttliied eniotwtn or tensión In grU * w bl,m t ™ 1 
primitive «jcirtics, j peneralized eniorion ni.iy end til rhyt mm expresiat 

not in a collapse oí" tone, In both cases, relaxalí on of tensión is o tainc< 

MtAn: Bm eitbt’f control or lo* of contiol * pasible Gttóf ® be LOn[r ^' 1 ^ 
Moutning ¡-.ni he p.uteriK'd mi th.u it is highly stybzed 1IK ^ ,l 1 ’■ 1 lmR , 1 ¡ ' r - 
whieh i% Lssurinn. ot it can he of the type that moy tOOK aml inore 
control One un be helple^ with sobbing ot hcl P ess svntlt liU^bter l hcR ■ ^ 
poiííbihdes in thc í.tme wstítn, reiíly, either to atine ve osu s ory ^ L 1 ‘ 

mtivc toward the P o,m where peoplc thrt,w themsdves on the ground and m longs.r 

hivc any control al all. . . , , 

r*m Movr-SMi r„: The ,m:,ll OM » ta^ndy pm te» »d feh b«w™, hugb» 

lo crying, . , . 

MoCituoch: Well, isn’t it truc that with niost poople. if dic, ]í Ll fl ^ ^ 

hdrd. ,rt apt to end up weeping. toei? 1 don't thmk Lhe two m^faw» ^ 

S1ÍSÍT-. ,i - n, Tr: ^ 

luti olepsv. There are patrents who Irave a Irá in d* hypothalantie atea and £ 

-antlv dropping off ro deep. Thcy -uv rdreved of th* akep 

zedrine group of d*Ogv but they cannOt go to the memes trequenth beeause thc 

íes ihravv thcm into Liiiconsciousnev^. 

Prm- l^o yon knou anything ofibc efftct vfgnzf on mA 

MeCüu.orir: I had to go over thc htcramre about fo«r ““jJEd Op 

wa, no reeonied case inwhich grief preeipitated deep. it leas 
thc other ltand T I tnyself have seen cases, ansí ther? are slvlíj n 
ture, in which an^ei prct^ipitaied ií. 
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Fjiiijuone -Siidi m; And conñict. I bjve sccn ernotioníil íonrin tv m che lUWtdrpEic pre¬ 
cipítate th c üJ u-cp scate in exactty the same way j-s any other psythosonaüc phenonuc- 
non precipítaced. 

Qiiasi [ i. h : W 1 ni I lappcrt s u> th e narco! epti c 1 1 " yod 3 3 j .t ke h ini 1 ,uigh just by íicklme 
him, wii bout any humor being in volved at ,ail? 

F" h r-mont-S m i1 u: ] think they lose their tone ,md imy go right into vlcrep. 
lis] QuAStLtü: le is che laughmg cbat causea it? | 

Fhi :m< jnt-S.m etii ; Yes. 


r^] 


von Honin: LoofurA^ in Germán - 

Bateson: Ticlding for so m e reason hasn T t bcen nientione<i. or thie rehtion betweeEi 
l-uigh 1 Lig and tbe scncch red ex. I wl^h somehody who büúws abuut suth things wolíU 
speak abüur them. 

H.-m ésíjn: \X'f use rickling metaphisritally; vve hugh when *tiíkled- 
Klíj\t.h: So docs the cíiimpanzee. 

M ( X. ’ l .11 och ; Aj i d til p oran mu can. 

MowNlEk: The coilUiion featiare nt che two condmtrns which produce the trckling 
sensación and ljugbtcr is the repetid ve action nf very slighl, or even subltíinnil, sdnnjji 
1 lm gives rise cu a spreading procer which activates consciomnesv We jpoke. in the 
ineeting on cotiNciousnesi (ri). oí the aseen da ng aetivadng reticular System. wlitdi hit 
been identiñed by Moruzzi and MagDün and which induces the arousal rractíon Fhi; 
meL hanisms whídi ¡necease consciousnevs, pjin or Ltuphcer prod u ced by a tic k Img 
semation, harve xiiTncthing in eommon. fbey are pi¡n in acrion by repetirá ve stimuli and 
diey induce a gencrabzed excítatory state. If the mercase in tensión becorneh too grcat, 
it 1 n ay iuddenly be cut by a procedí ve mcrchanitm which produces, in onc case, ]ost oí" 
consciousness nr tone and in other oses, rtiydimic vocal expression. í)uc these v&rious 
íoims oí expresa un are a|w;rys the resuli of repetitiva stunub. enditig an j vvidtspltd 
(imíüsiítd) pañjsysiiial excitatíon. 

McCullomk Fhere are two v^ricties of dcklijig, Wc use nru- Word for mu crdrely 
diíh-rrnt things, 1 ,uu surt.There i^ ticlding in üir 5 cnse n which j tí y hcktcí yt>tí or ¿ 
stnw up yoar nosc ticklc* voü, .i„d du-rr is rhí tickiiiig produced by a nrhir rtwng 
snmul.is oí a fluctxudng kind, which rcsiilrs m laughetr. That kind oí tickling orí 
«rdy he done to oneself The kmd w*h che .rravv up one’s ti.we ccrtainly caii.Tbev 
diíh'r .n the self-referetue componenc in chem.The onc di.tr produces bughrer loses 
íes effect rn mauy postenccphalitic patients, while the other does not Pmrcnccphalidc 
paheñís do not laugh. .md alroost all of them show also a retmrkabie reduction in sex¬ 
ual activny. Thosc whq haw Uxt Uughter have lost sex, for the mw parí. Ir is the 
rommon iTtcchartism in volved. 




VON tíc iMiK: Dora the straw ever evnkc Uughtyr u 
Pu es: It is ralber mote like ttching than cickhng. 

mis van mI U - Wirttn N d you etiuate repetí ti ve tirklinji with irán 

U j f ” j tXUJ , ° tep ''' " ijlT at c JS snmulant.fbr that can be somethin 

lt1J or ot * lcr P Crs0r i admimstered. 

hnished n ffnr * ’ r LJn be: diere is oh] y the qut'sinin Ofwbether i t musí b 

SSiííLÍSr *7*“,°"' "“■ ,l 1 B- fc ba «M,i 

i, . ^ tr 1S fXÍ In t le f KMtCnce phalitjt wbosc sexuality is also down. 

The ^ * stlecze, Is that W t ,m c d cffect’ 

Mfad: Quite. 

X”' N ' h “’ 1 “ e ” uu b«™=c„ tbc C „„ rfddüi»,. ü 
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Vli t l j loí ii. VK. vcjry lIi-l lilrtily, and m rlie Cat it is crvrn ciiier. 
vun Bunen: Yon cjii ügkle íhe L\ir of a caí, 

McC’uiiík k; Ycv and the c.ir starts to snap, to ge* rid of che lirkle, and ch l-e i che p.iw 
comes up 

Hatfson- Thnl ¡i anc type. How jbout the other? 

McCiilck iij The other type 1$ pcoduceJ usual]y t>y Ktimuhiíon in ihe símil of ihe 
hj.. k of j rhythmicd kind.The cje svdl suri arcbiug and us tul guc* up. The dog u 
tit klisJi. in che sanie región, and it ts m thn región that man is also must tkkhsh, 

Ptm; li seems to be whoÜy pleasaíic. cho-ugh, m the case ofthe cae or dog, whereas 
we dom usually eitjíry being tickicd. 

Tlléü.r: Olí, [i i .ni rnd by the caí bumg-The transí ticrn can be ¿udden, 

Mi Air, Hiere are cases where Eiclding is a detinite ftirm offoreplay and other contexts 
where tickling is regjrded jv uiipleasaiu. Take the tickling cliac occurs among addcs- 
cenEs t ÍDr ijisiánce* whert it is very coimnon.Tbis is an age ihat goes in lora gnrat deal 
oftickfmg. |f it cannol be allovved to go h* a sexual conduMon and le is unplcasant, it 
bccoiiK-v .i reiected aclivity, bul in an ¡ippíovtrd MEiunon oí very rough tonns of court- 
shafi nt certa i n sores, üclding gocs rsgbt into a developing sexual sequence. 

Ku vi k: We have ducusscd a mimber of situatioitá m which a suelden break, reversal, 
or ütM onnmiily kads to j restruteuring or reorganizing of the whotr beld. Such sitúa 
tions oceur on all Lvek oí behavior, ruiígñijg írorn the perceptual to the eniLitional. Ii 
seems imponible to discuss all diese siiuatinm profit-ibly m a general way withoul 
rtL-ourrf cl> .i sl ienliñK .m.iK^n of particular otnatiems, OnSy such -in aiulyus cati spee- 
sfy the pmpertics of j given sEruorurc as well as the conditions in íIil- externa l and 
interna] ermronment rvlatml to chis stTuctUfí and goveruing the tradsihon t ron i onc 
sEimiure to anothei. t ut tis supposc stich an .iiialysis oí l concrete sitiiaiion, tor exam- 
pte. oí a ce ruin pheiionwnün in the Jiehi ot laughter, has. been successlul in specifying 
the niimeriYiis p^ychologiea], [shysiohagiea], and oilier taetors involved and 3 et us sup- 
P'isi" the resuhs of such a scietltific analysis are hánded to 1 ir. fíateson. flie qnestion I 
Whh tíi r.usc is whether .it this point there are ¡un problcms leít umolved:- And it so, 
what are diese p roble ms? | 

Batbson: Yes. ¡ opened the discusaiou with the fotbs m bughter and humor, but the 
thíng chut l woitld be inte restes! in frorn such a stiidy svould be to use the occurrcncc 
of buglitcr as an indicator, a sort ol'litrnus paper. rhis would be hdpfiil in iiudving the 
ttnpiicit cancent trf" Communications li i" jii extraoreÜnJfily bafd thíng tu siudy, actu- 
%, bfcanse we do n<»t knmv wh-n is m (he mtnd of die commumtator or wbat » 
atWJvcd in (he mindofthe recipient. It sectns to mt ven,', very rniportmt tor sonocul- 
tural investigadon and for twyctaologk- and physiologk inwM^tion fi> bcpin ftom 
WW fjiHy sharp criterion for what ti in the message, T>r. Mead to a story .1 * 

hettclt jí j pieMdent.Von Donirt ^aid tliai it was a .StfwdeuítFH■ f }i> (■ i .lean an 
tune which I Ir. Mead, so far as (.-onsdouflie» i* cnccrned. i> prepared to deny, per- 
baps conectlv, She. alter alJ. was present ai the mecting and wn Bonm wasn t. Uuc it » 
avrfuüy bard'to test any statement of th.n kind, One 11^ onei senitüvity -'nd unes 

impnfect knowledtte ofhis own comniunicative habíts, One prent>. < 4 i 11 ’ 

if One bad a ainfactorv worlcing hypothoíí. "t ' ome ’^ ei 0 1 u * . 

which Icad to something Ukc boghter - could the ocurre tice o '^tcrjKuu 

an indicat.sr ibr what there was rmplicit 111 the conininnicaNon. a _^ ■ 

which i v/otlld be interesled, not so rtiuch m the s.gnificatice oi the laoghtcr 

using ¡e ucctirrence 4a jei indic^tor, . , u 

MtCuun. h- May I say that we have W» qprtiom ¡.ullbctosc uS- f >' ^ ^ rf¡l 

une ítem of \ulue m jcsLs le^ding to laughwr is chat che jo _ t ^e s L y 
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rdation ni which ic lü safe io play, The st'tond thing that te í.nrh deaf ls i luí ú\m tt 
alw.iys M-iiiu■ mhuffling or rescaritig ofthe problcm* which in itselr uwy be \ itsubtc m 
thc Erarlster of informaron. But it ls by no mean* deir that tbese are thc on]y timv- 
tiuns th.it humor may h a ve in comniumcation. [ her, is che double role uf die jest r 
une. ther reorganización vvithin thc person. and thc other, thc reorj^jni/.-iCiOn btfweeu 
pcople, and I don e believe tbte has becn sufficicndy disetosed, Can wc liavc Barbón 
say once more what he tliinks te communiuted besiders what formallv appeare in thc 
jóse? Is ic the rebtion of pcopie to one anoiher? Is ir rite reían nn ai people tu cheni- 
selves i±i the situación? 

Batesítn;: In human cxchangc in genera3 T wv dea! with material which cannot be 
irti'ertly conimunicatcd: the premises of how \ve uudvftLEnd hfv. how wv cniumict otir 
underHt.indings, and so Jrbrth. These are vtry, very riiffitrüfr numere ibr pcople talk 
J'btnit with precisión, but if diese premisa .¡re out of kiíter hctwccn tvvo peoplc iíiv 
individuáis grow amxions ur unhüppy. Humor seems to nie ttv he imporcant in that « 
[28? pves the persons an indirei i dnc to what snrí ofview ai lile du-y dure or suight dure. 

As to thc vvay ni which humor does that: Considcr some sv.ilJnus thaí are iiiigr.it 
in^i we will say, írom London to New York and supptrtc that wc a re scientists whn face 
thc problcm oí fmdingmit buw thc swallmvs kncm thc route, Wc invite the swilKnvs 
tu* con ¡mu ni cate to lis how their conceptual uorld is inade up: wh.it sense data thn 
us ? and hovv diese data are fitted iogether to cnabJc them to find their w.iy \i siv 
vssítn h thc swallows .iud wc ftnd. for examplc, tEi.it they cravel an a grcat estele wíthout 
emir, it is crue s\e know somethin^ about the swaIJows now thal wc did noE know 
hchirx\ but wí are ÍHt pretty inueli m thc dark oit the tgucsdíoii h4 hoir tlic\ do it. r lie 
oíily way i 11 which wc can llave the swallows cornniunicate to w, Ijpw they know is 
eiiher by their itviking errors and torrecting diern or by mir pcHbrriüng experimdW 
wEueh will ptn them in error and then obsening whi¿ era^rs they van eortcci and 
which they canuoc, 

Jt sccms to me ijiot a very i ni portan í elerritínt is added m human manmuniaiion 
wlieii 11 is able u> observe what eorreetioiis A makes m his {As) toursc One ofAe 
quesríons which thc v'oung puychiatrisc asks is H it a bad thing to say snch-and-sufli 
to a patient in such- H ind-stic}i .1 situation?* to vvEm Ei thc only answcr ¡s. 3r et lie a terd 
tlung and thc pauene react unbvorably to that *bad» thing, and it"ic bv later pmiiblc Eo 
t omití Híncate 10 t]ie patient that that was ¡Eie tEnng to which he reacíed imt'ivor.ihls. 
[lien j][ cn.iy be wtll. En íactji the iherapist is abJc to correet his conree atni tbviehy 
toitimunicate zo e]ic patient somc hint of liosv mattere appcar eo lile EJierjpist n thc 
origina] error may bcvocie a very important and useñil thing in che í onununication. A 
groe de al oí comwumcaüon occurs not directly bm bv thc cGi»nu«ion of error and 
íes later correction. 


Jt se mis tome tíui thc tiattire ot a jest is somchow reJatcd to diis point, that when 
che jokc breaks open and the ¿mpJinc levéis ha ve been toudied, have met cavh other. 
;“ nd has tsceiirred, the langhtcr verihes an agreemeiit that chis is Hrafanpor- 

, H u M ^ hl >’ H ind yct.xvnlnn the very siciiation which is dcfrned bv che Ijughtrr as 
pUy rherc is a j tt xtaposkicm of contrasting polanden. which comrasc mav !>e compared 
lo Che comnnssion and correction ofan ermr.Tht Lmghter lees thosc who hi# kn^s 
diat ihciv .s a c ominen snbsumption of huvv they se, thc universo. Do I answer the 
questmn rhaí you asked ? 

McC.11 r 1 ot 111 ExactJy. 

S^ r ' SMI ™. : 1 r 311 ^ dí '" r go b.ick io thí «riiest devdopment of 

’ “ b !¡" tht '' Itjrir to m idoa of aj] the meamng of the si W 

b '.L ^ V C ? t H ’ L ‘ ;lT V w,:l >’ s " f conimunicadon bftwíen the tnothcr and thc 
lb> “ Che m ° th " s smlls to íhti ^V. which a lítele later is responded , a hy a smile on 
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íhv- p¿rí of che babv. I he mutherV vmite s< one ofthe h,v»ir suimiis of reasmrance to [ 2 ?l 
íhc* vm.a]J L'lulii. Sr sccins tu me tb.it wbcii two pcoplc are Uftlking and one oí them 
tttiilc* >le che other,die anille cómame the element of rcassuiance. The person ís s*ying f 
-[ Libe you h I like wbai yon are ^aying. I undenscand you* so Chat n is □ ssgn of che 
trlfecüveneH of their eoninuintL jtion; it ís a reansuntrice- A srnile is ^sudaied with 
physLolügteaJ rhanges, *uch as dikLLition ot the skiü v-e^ek, which are oppnsed to chose 
round ni ni ,iiL\L-.[y reaction An^iety ^ atmost alwayv .L^ucuited with the nKence oí a 
-nulc and with a £U) tu >kin lempcratiire, 

Batlw sn: [ ihitik wc air de.ir un rhc reassur.im aspeecs of Luightenibe in-gnmp itatc- 
ments. the afhrnution ofgnoup memberihip which is Énipfcied when bullí individuáis 
hupjh Oí ittlilc; and we are clcar cnough íhal I.Tughief, espetiülly e horade ralber íhan 
hdly laughter, i% a i onvenrioiial Mgn which prople use to tach nther, quite apare fmm 
whcthrr Él vi the -ira! thtng- 1 " Such laughter bccomos jlinost a pare of the vóCibuJary 
and 15 ¿Linost a5 voluntar ) 1 the use of words, nol quite but ncirly so. The problerri, 
which ! w.jih iu pudi lowanL is that of involuntary l.iughier And íts anteccdeuts. rather 
than dic; prohkiu of the (iinctiufl ofkughter belween two persom in melring the ice. 
M^ulloch; The bíter says. I got you^ and ■■! gol you ai the level o± premise*-* 

BjVTtsoK' At the levd oí premises, and it js indieated that the premisos are nght 
beca me títere h ¿ crissctosl uf ihcm. W* defino a poim noc hy diawing a lino but by 
makitig two litiL'v ertHs. 

Kubie: Ljuyhtcr k in i»elf a lanjjUARf. amUikc all Lngiiagc*, it can say many thinp. 

I» the mrtanglf of Figure ! are repremnietl twn> polw of mcinmgtuliie!,*. At onc «the 
uíichccked or uninhibitcd belly kugh, and 3 i the nther tht mlsibitiLl laugitL.r. 
nujor difference betwttn the tvw poles lint af the one extreme thw in a t^nerai 

INHimFED- IftUGKI fcR 
CfDup-Aís.en 
fgá-Aliifin 

Gulll F #1 r-rtddíO 

Choked 
!n$ldioti 3 

Bc>-ai«i o 
Hvmble 


Fií;üek 1 


UNiNHíB^íc- 

"Irllv Uvsii J 
Grfflyp Sujiporl 
Group Arcsp^aniip 

Ega Acceplanee 

Lffviftg 

Gui^Free 

Timnh iái 



henst 1 of gnsup-vupport and group-acccptance; whereís at ^ lc °^ ILt ,:13 ^' I ^ Lll sr- 
-s exopp-aU^fí^p.upportcd ,5 oppoied te tu the ir , ; 

that It Liusmunii'. .iied hurweeti tht penon who starte the a ^ l ^ r . ^ 

which he k táfldng, m ée group tlut i-n repneseniech or t í.it L ^ ín . ■ 

gmup that i, prehent in the fiesh ur a group ihai is there nnly m his Üunkmg and 

uwii words nr aeduns, ■ ,_-i. 

h, the ««heeW beHy be a lovmg elentent 

h-K -md h not held in check bv guilt letlingt; whetua^ m i it tn 11 ¿í irrimadra 

J1 Vdow, it n diffifult somctmic to tefl whether . f«? 

'vith hostilitv. It e.irfies m iniplicaliun of mi'.ktd hatre , 1 111 1 _ nT 1} f tr ;_ 

tor which 5rt'' the Ludio, ew-i as one hm.hv FmaUy tbcre 
rnny.1. in the unehccked bcüy bugh.The perno» u unatraid, itce ;»* ‘ PP f jJ 

áeL and of the fe* úiu inh.bits the ordi.taiy tense laughier. -di 1 atn atru r 

we are far mure famihar. 
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llnc other pouit: I drevv thin line slatuiaig ¡11 this va.lv purposely to indícate diagram- 
niaticaUy tliar thcse never <x'tur in puro culture huí tliar [ Itere are aJw .iy^ varyiiw 
zd mixtures ni' thc two eomponenrs, Ir must abo he added dial these difTrrences can 
exiit on emiseunis and/or unconscious levéis ofpsycholísgiea] fbnction, We can be tri- 
umphant and bving on a corseious ievel, yei fu!! of líate and giailt on an uncoasootn 
le\ ; el s Of vit e versa. This mates the phciioniena of laughter as cumples, as are alt other 
mental aas. Finaíly, in any i on sideración oí" the problema oflauphter, as in aíJ rmo- 
titin.il problema, we inust inctudc a consideración nf thc role of trigger mechaniíms 
Laughter H par exceiknce rekascd bv such nwchanisms. I>. ihis respete, ¿t is cióse, u, j 
phobjc mechamsm thati is usuaUy roalized. This trigger demeni, wluch I plan w d.s 
cuss in «meta, with rile role of feedbact mee han .mus in en rodona! profeses, u 
onc of the baste elements m laughter which has been ovcHooted. 

Watemin: With «hared gnilr as a ray important element.dnwn in the lower right ude 
of the Oíagram, 

Kubie: When guilt is shared, you receive some degrcc ofgroup support. 

H.m i.s<» n: Yes. What í was getting ilt is Üiat these components nFyours Iteep msscnm 
aTig on each otner. r 

m ■ il! together.To repnesem al] posible permutatiara and combi- 

n.iticm.s diagranmutic.dly we wonld „eed a series of plañe, in a three dimensional 
nomogram. 

h ° W f ° ,lt ^ ülkang ubout when 

2,^1 Uf ,eil!t|on thjt COmes with What aro we talkrng 

K ™ l ' T!, * c is C!lJ P tcf IV of thc manusenpt I tuve bnjugtit with me 1 . 

Moí ülloch: How dfs w? \*a .ir it" 

Ki2sr¿ii!í^ , i2íí , í zt™ 'T t” ?+** 

in nsvchol.nni-il ¡. .l L ’ thesls LS c " at tlu ‘ P et ’«liat a r tribu re oí emotrons 

™ Cí .»,h¡ C l, Hoo.'dc ’.f .wo Vll "■ i " dí: "’‘ ,, " " n “r rri - 

S¡S» 3 Eter rin * f ““-»* 

La ,r,m Zh V " nr ■ ,UW “’ C “*"■' Mcv ‘- Ib,r "» coi g»o P d 

“w,ZcZ£XTT*'T Som,:ti, ‘ , " ,!Mr “ "tSmt J *, „ 

. 

enioriemaf qualities which rend r„ h ! / ^ e ' an * er and eUnon are the 

eiuotiona] palmes CZ ^ ^ -d depm.ion aro thc 

stood m rhent- templo pm'thl''sñeeinedv n.v'th tl ' eretbrt ’' ÍH ^ ! k ’ l,!lrit ‘ r " 

a rtgute ofspeech hy which we eharauer^ ti,ai nte t-hT\ “í" ±C " 

there is so„te compellitig JI)Mr IK > r ^ ltv r h ’ W,,hm ■* whínever 

i*»» ^ countervailitig fiirc^These ™u T :l ‘ ^ 

or intcrnal or both.Thev car be con,- * tcrvaibng ím ” t,,JM ^ extcrnAl 

a re no coimtervailing forres, íhe mero"" ^ But where rhere 

not give nsc to rhat inner expeHence which™ JM, i’nlse towards sometlung doo 
»tenuOH-<The couatortaüingfijice mav be ^^ d a ^ acra<i Wlth tí» particular wod 

able delay which IS inlierent in the trSsport ofHh m0rr ln, porrant than the unavoid- 
Km. Tensión, like al! psvehic phenoim-■ ■ 1 lllJí jJs m -'ny inulticeUuJar oigan 
lifr.one sees this in J, t¡ , tp] JC n T. ? í l nCnn " ,vjbt '^o u « delay ir, human 
P * ,n fhe "¿«ir - delay ofonlv a few seeoncLs 

1 nr. K U he «fe, Chipar IV cf, manescr.pt an M fc 

* hc ánw * nwtMhdy in tiut mm MiML 
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is eníUL^Ii lo cvokr nndorn dischatge svhaeli i* ibr infimtik precursor of the controlkd 
tensium ofaduk liíe.Tbus, tensión, w \w know it m iduk Hfe s implies aii aggrcgate oí 
Ibice* movuig ira tsaie dirección opposrd bv ,in aggrég^ie ot rntemal and extern al torces 
mov'ing in Artotber 

Batfwn- When we say thal a man tu tense, we mean. 3 suppow. cltuc. wliüe his hand is 
lying Wi rhe Liblí, or wherever it is. there mure muscular activicy going on in it than 
need be: dial nal on!\ i* diere the neccssáry lemion in rhc flexor lo support íhc hand 
in the position in which ít is, L>ue also same .magín iktk contributkm in che extensor. 

Tile metapbor oí tensión js r i pv v \ hologicii] mctapKor buc oltcn it ^ ¡ worked out or |J2] 
^.yeiaiphtk-d by extensar-flexor opposiiitin in the body 

McCl'IUjCH; En other wunis, st is ;í rise in tensión in the rnúsele rb.it we irc raJking 
about when vve -ay a man b gerting tense? 

Ratisun; Or It is r'mrn that rise df tensión th.it we derive the psychological metaphor. 
t lIljtTc wanl to suggesi that languáge precedes the physiolügy or vi ce vem. I don f 

Vt]ow about that 

You nc: k it physiologkdl? Is the physiology corrcrt? I tliink noi.Tbe balance, if yon 
uú speaking ofá balance betwcen antagonista, will not be u ddierenr levéis, as tu as 1 
klKÍW, 

i ■ i imkii. E think what Gregory says is veminly vllIí d m many cases. ¡ don t tbauk it is 
universa]. 

Yüung; I don't ihink it is thc basis of wfist wc man hy tensión. It i,s a fafce clue, tí ¡ 
may sjy so, 

Baiíhjn: That i* thc question 1 was asking. Wbuld >t be fake or tmt? 

Yoitnc; [ would tuspecl sr. 

Bxmm There are peopk wtae psychologieal tensión is expressed Wúli a general 
Umpuess. 

McCuiluch: Peopk eomplain of a heacbehe when they repi>rt tensión, and tensión 
ofthe Sfdtp musties can he rccorded. !t ippvn in tnany HEO tracnigi 
Yüuwc: Tiut thai.% different ftom ids «¡hesis Jtogpther. Ccrtainly, diere wmild he uihcr 
sonutic rmnitesutioiis accompanying só-calltd tensión- _ 

Gerahd: He is cquaring tensión and tonus-Wh»t is u specif.cslly that ynu are ohject- 
Liiuto, John? I don"t nuiie understaniL 

W 1 M 0 » H 4 m W *mU ~ *» «Í-My 2 ^ 

ent tevei. 

Batesün: We don t knsiw how much the levéis echo each other, 

Geearp; What I nnderstand CIregoty is asking yv,'listín 1 f lL *^ an j a n iamí«t 

[ion bctwecn chis interna! stitc ur eniotional statc t at is t i etiolugical rela- 

physkilogicil stau- in terms ámasele tensión so that there roidd be an etiolog.«l 

dtmship berwecn thetn Nüsv. yon &d that is entireiv ^tong- 

VOLNG: 1 Sh " u)d d ° llbr 11 , , WJU | d havc doubts abont it but. c«i tbe 

Gehaxd: Why do yon nruct so stningly. E v ■ . v 

whole, I would be indined to he hosjnfcibk m t^in J_*S^ ^ so j iffl¡rll |, {and 

Kl:±,] ¡- : 1 v '" tídel whvther one ot the re *°°* * hl .¿ ailse „f ,he implidt assumption 
I hive heard u hatted artmnd a hnndrtd tm J in m w Wn-h cannot iisclt 

that mmc ki nd of u ndiffere rmated emotiona] s í v p re-tttiotional state, ot a [3i| 

ptopedy be callcd » | eir.ot.ona ] State- ít nugbt he ctilea 1 , . . 

Jjrva .1 cmodonal sLiie, or .? precursor <un, 


oi which emiitional fedings and .ictimis 


and, expteísions can he ptecipiuted in variuu* dirección. 


Although m taclfit is undit- 
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fereniíjted. out of it can come tc^rs. Uughcer, angcn clatían, depresión. fl-.ir. jnd even 
sleep or .m obsessi und -canipuls i ve !umt h is rhis diíiusc, imdjfterenthtcd stair úw 
which we scek a mine. It i* ñor the <is ¿lertuess, yet it ¡s quite dittereuc fioin j 
ítite qfsikep ur apathy.We musí me somr figurativa \vord tu characteríze itThe par¬ 
ticular P^TnpJf which Gregory Bj tesón used j^í , in somc ways + che simples!, beciuse 
The te the tensión is expresad m muscular ferms and is reLiced in > dase balance 
between .iggression and ín with Holding, Ye*, une can also fiad am exprrssion in speerh. 
or in specific soma tic Ijis^uage, such as th,u uf che gastrointestinal trjet, aniong penple 
svÍlu, ma the somato-muscuI j r side, are quite rcl.ixed. I he particular somata vehitle 
whicli is used varíes Erom individual tu individual. Nobudv ha-, ever íinund a satisfac- 
cory deñnition oí n, but nobody can th i nk in ibis t ct j l lÍ without aecepung the cxistence 
ot ihk phenomenon beca use subjectivdy we aa-e a vare that rlst-re m soimrthmg which 
we tavno cbaraoedic by some such word as tensión. Caí! ái if you preter. u long 

.is we jIE knovv rhat we are thmkirtg and t.dkmg abone .j se a fe which ai ises in huaia.uk 
beiugs and which can, urader appropriare interna! and externaí Lircumsririra, be 
Lb.iaineled i neo any of vatious direcdons. Irrisión ls not j bad vufd witb which tu 
chaocterizc it tigumfivdy. and irs use >. rops us agaín and agaiu prtftnciy becausc jé 
gives us a soisc of knuwing w-bat we aré comiminhating abonr with one jmother 
J Iukhínsíik. 3 vane tu add two points: hrst, it seems to rne that the very t'ict that 
sukaae people, as Gregory naid + show a sort of limpness suggests that flus psychologkal 
tensión can be modiñed or reverted by j learning pmeess. If «>. this leaves the whole 
tlung wide npen, so that objections are probably imrlrvam undl they are fiirther jm- 
Iy:zeci 

My second poim is that, etymdi^icalLy or semantieaUy, rhere are probable rwu 
lUln & the ohvioiu observauon niade in mauy eidtures íhat diere is mcrcaicd 

tL: , i L ;][>n oe t k íuigerí, and, st>ritething which continuaUy crups itp cven in the most 
respettablo vvrtnny: im comjj.irativL* behavior, a comidcration of rlu> di^harae u a 
relL-an- of sonu'tlmiií likc potcntú] enor^, -.o that »iif p-uricubr kimJ of pote muí 
ciier^y, ¡nn j )ts rvlease. oícurring, in out etatdple, ,n the muscubture of clic fingeií, 
óLCiipics a considerable settuncie arta in discnssions of this kind. 

! !'V!7 N 't'‘V Llll [ l ^ L ' [ * >n ' 5ecttT iitstead of sjying we muse conceptúa luv tfiis 
' y Ktjblc we said that the importad rhing might be to buÜd 

iJicn^dves 011 ° ,hC res ° utíoni oi I ^ uch L »tr, we could ank about the sfatcs 

t , ratter >7 Fmm J P h V slol ^caJ poim ofvKw. I wculd & y 

]l(n . c ‘ re ¿Í ¿ ngC T ,Ui a *f D » dl fof ^ «rebml fihysiologist and that, 

i ^UTIÍT C mi,5t J T Ct lhL ' St indlvidllai n^fettriórH that wc cJassifr 
as tensión and identity tJunr cerebral componente, 

«XllrZZCTJ th " .™“™« a ^ central mecbanism. ! ain saying 
«i, ¿ ved^ Xh' CJrttíordl "“y «™™übili V dmong var.ous kind. ofte.mod 

- jny 

r„“ r ; ” 

STJ =,:V h r^r - » ¡ “-— 

1 W M h. , «mtag A< S T 1 ‘"Tl'Z 

i ”'" “• ”* *- - no «i 
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.iiz.nnsi ][, the dr íyc will be exprvssed tredy and insatiabiy.Thc eme will eat vo-rac iousIv, 
cvcn iminL he it>rmcs .m d ;áfr,Tbe óthtr will wash bis h.mds until sej rip and euweh and 
water are exhaustal nr until thé skm pe-ils frorti bis hinds, Jeavintí open sores. íhe 
eJiiílI diüd will count until therr is nothing j round tu eount. As long as une- uE the- 
individuáis lv Lamed «ti the llood dele of his drive, ncither :i¡Loiber's observations ol 
bien ñor lm uwn srlf-obscrvation will lead to a State or Tensión." vvhatcver th ir rmy 
be. On the other hand< if anyone tries eo s-rop hím, or it be trie* to stop hirnsclF, a State 
rnses in him at om u ibr which the obsrrver. whether be be uneducated or the mont 
htghJy traitied and üophisíieated psy cholos i st, svill apinmatically curn to the word 
►Ernsion.* Por ibis State, we havtr no other ñame at prese tic. En this st.iEe ot ^tensión,* 
ruany difieren t thiniís can happen. The persoci can have ais j traek of wbat the layniau 
i.'aits • sie11 l s,and hugh and, cry, He van be-come oversvhelrnjntHy depressed and 
mornse lie i ¡n gi> mío .1 sEaLr of paule or nge or eladon- He can get bowel upseEs. 
He 1.1 n vomif. Qr he ni ay wn 4 paradoxieaJJy enoüyh. go to sleep. I am rtot crying U> 
txpinn tensión, E ani trying, rather, to chararteri^e it in all of ks eoinp 3 csity h to save 
oimciwíi from the seductiva tendeney to oversimplüy nature in the inferes ts ot our 
theoriev 

Yol-no: Hcrw do you identify the state befóte ic has reached the extremes yon men¬ 
ción: I 


vun Un\iN: Bcing a biologist, E irant talk in abstraedions, st> t^ifci- the cxample ot a 
nuu wbo hears a shoc throwil dmvn by somebody who is undtessLng Aove. He 
cspccti, of course P che next slioe to be dropped too. but the sound never cmnes. Wbat 
hjppcns, as i see it, is that he foreosts in his mind the noise oí the seeond s uw hi in S 
dotvn. 3 would look in the cerebral rortex fbr sonu configurad on which makre thnt 
tofecaüt rffecdve. and I woiaki expect that ti 1 l j tioise tbat necually íollows L Lstmys 
«Mlliguradon thac ls tVirecasted and lets the nerve celk resume tbeu nornia s 111 
Yüuke;: ] would aecept that. 

vun Bon en: Whedier the thiíig fbrecast isa happtfiung in the outssJe world or soTne- 
thing the individual tm^tanis for tómselt, as tile boy who was íes is tan s or wan __ 
count, when íomething ilm the brain lias made up imnd should happem euher 
withui or without. dioes not come about, Eheti rhat reléase ol ce neurona pa 
w hii h would come about if tbe prograni wene earried out is in u ite . 

Círasd: Gcrhardt, I lik, that. Büt why do you «II ú a biolof-icd or P^olu^al 
c.'tpbiLLtion? 

vün Bomik: The twb shots will lit- . * 

Fiom the bioiogjc.il aspect, it » «ry concrete.You sajd -when ^ 

brai]] lud rnade up its mintL* . . . H ■ 1 u;* 

w ¡á¡ 1 v™ *- L ' j "!,s:r'.d“i« £üst~ 

rxperimentnl ilúniith berween Jii a cute ulanu tc.u n * |„ 

f •***«* H. I» uta «tata.tata »A». 

the experimental animaí, the cxpectüncy rh,u s ° TT5Lr & h - 

wat óf suhaeuíe entotional State, if it can be r l,lC " ■ 

M, The .,m:y dyCni.cly «-Jai l,y no„<. 

Fr^k; But lome physiinlogicd variables were abo rctou l .. 1 ir0 viiv ofehe 

MnvNii,H: It 1K iHTdly reccíory u> «cali w ^ iC l' 1 PP cn '* c ‘’ ' ^ Thcrt is s umI 

tirjin when a subject vuddtnly jwakens .un y LOTI ^ i^p to alctcncvi or an estdm- 
spcctrum ofíhangcs p.inilleliug the transuip 1 T " ¡ ' 1 J , ■ ,- J, ;ltlf! es ,ire jecoTiip intcH by 
usry State, or Irom deep narcosis to waketulne^. c l iL> - t illed desyiichm- 

ejfLErieal activsties of increased trequemey am osw r _ L fln1 ^ more reactive to 
nújtion of decrric.il p Jtt cr.ts. At the sime time, the curte* 
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ifFenfiic ■itnnuli. All oiga 115, induding fhc cortes, which c ¿n be coraitlered is a lermi- 
nal organ, siniuluneomly show n changc in reactivity and íutuTUmal resdiness. This 
shifi niay be due to a gnrater grnmli^dDn of afferent stiiuult, or to .1 prjtfr nMctivity 
of the üensory, corticaL and motor órgano 10 the same stimuli. Gn the contrirv, m 
pt] deep sleep there ts a deenrase in reactivity on ..!] levdsi cortcx, mueles, seiuory 
orgaiis.l bis is purticulaHy obvio lis i n srute* oí inore ase d tensión, mame esccítcmeni or 
anxiery. Jn ihese cases, electricé ¿asi aciivitirs oí low voltage are fbund m ínoeased 
proporción 3r 1 the pncccntraí and posccentnd regio]’] oí ibe córtese* a& a symplom ot 
greater reactivity ot the cortcx to aflrnmt stimuli 

von ünNiN: The precentral gyrws leccives ndiadons which come finen the fmhe]- 
lum. js J understand. Is that correct? 

MíJNNrrii: Yeií h the whole anea, preccntral and central, becornes 3 projccticit place tbr 
arte reí le itimu lardón, not tmly frum the prnnary sensory afTerents bot also Inom other 
parts oí the hnin, 

vos- Bonin: Oh, yes, surdy. 

McCuixoch: Even photic stimulation comes through to preccntral íinras, is that 
riglit? 

Míjknie:r; Thaís right, 

vün Bonih: The arterent activny can be picked up preeenrrally even aíter the etrebd- 
luni lias bern destroyod. 


Bicelow; [ underftood the question as to wful trace can be fijund of the existente of 
tensión to be one tam-d in objection to the use of"the concepi .tensión,* at least to its 
use as if it were somethiijg centralizcd or local. ít seems to me that this is a very wrak 
objeetmn beca use ihcrc are certa mf y chances which occur in rbe neunologieal syxtoiu, 
svhich we know imist oceur becamr of extenor evidente, of which un eaunot jind 
-my dire^t tract by aiiaroniic.il rneaiis, Por example, it ,1 man is multiplyinj; a mjmi m Jtas 
hcad.J challengeartyooe to find out fnim internal chances whefher fie ..multiplyiiig, 
and yet ti can be determine,] that he is miiltiplyíng bv the inswers he givrs m unes 
tiom.There should be no objeerion to Rubíes using the Word tensiún as he pleases. 
,Í1S obscrvJtlt,n ,h:lc teoslon - 1 '' sense, is soitiething that is pmbahly widdv spmad 
overnuniber rrf diffirnsit locatiom. of enneept* or type átuatious, is , lot «cgaícd sim- 
ply by the fact that Kubie can’t p.,t his hnger or cxactív what plivsiological or neun- 
logu al trhánge Occurs whm tensión txists 

McCuilochj I ani not sure Kubie cui't, sooner or Ltter. 

Uioiiiow: I am „ot sure, cither, b«t 1 say this is a very weak way of objectíng u rite 
use oídle woid tensión J 

Von Hon,n: Does anybody object? I tbought we had made neumbgists out of the 

physmlogists. I thought we look it tbr gnrnted there is sucb , tíiing as a brain, 

t.Lu.ji. ít vs.is imr kubit bur llaceson who st.iried the argument .ílmiii plivsiofcigv 

^gorv svas the me who^ggestcd that .tensión, in Robres seme. m,gb' he ,ntre 

,md «A somc measmablc tonus, e.thcr posrural or central. Such correlat.o.v, llave 

-¿tl'T T m ’7 P u 1 ' 55 !> - YoU '^ -bout every corrrbtion 

Sert JZZL T'r h f ttlrmíd OUl r ° bt ' W ceitainly can't 

™ the irdvÍ-tl 1 '' m ’ C ° ÍtmS ’ n ° n! - ,tlcr wll «her sve use ,he deetramvo- 

^ I" r ZT7 0r ? Vn 7 EEf ' rTJie i EG " tho «8h. nr,v be a spcvi.d 

r^tionnTr d t h “ d ™ d [,t lhr to get fairlv gpod cor- 

rcUtioiiSTUotwitb tensión btit,¿E kust, with rebxation 

bruñáis mTdo^nvd "" ^ ™ Eí G ™ ^cw ,s that the 

enm s not domg anythmg Mgmficant at the time of record,™ At such rimes the 

F.EG *», *»«««» aft¡vi[y; hu. » SMn *, í 
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¡usiulty ir is vcrv dilTkiilc to s.ly what) K this. regular -urkity disjppears. Fot that rea son, 
I Livi? never burén too sure tbal searehing kir asrreiations berwcen tnent.il States and 
IIECr si^jí'í waM Sead vtrry lar. Bul yon wrre diillen^iii^ people ro show sonie clcr- 
eiüpfoysiologic corrcLitcs ni mukipljejcion. perhap^ veith mngue in eheek h and I want 

[o pic.k chai up. 

A vmirie liA\ i i l.i Ghetll. 1 1 l - intvstig-ited t h e etfects ot vari ñus types of t asks un the 
sbw-wave activíty ihown by the EEG of pattent* who llave had elecrrttshoL’k. DurLng 
the ruther long periods afier ihe dcccrrahock when the EEG showed skiw waves, diese 
piñenes wí’tv asked to perforen variólas tules, cor instante. tapping wkh a styfus on a 
Ép. Such rbythmic tapping ahohshed the vlmv-wave activiry for a short timt;if rhey 
orí tapping, the sSovv #avrs reflppeared The pn ture -a as somcwhat diffeTcnt with 
pañents xvho weir asked to pertorm more compita; task^. M they wctc toÉd to go 
tbough i reacción time L\pernnem p the slow-wavc activity sva* abolishcd Cor quite a 
hüg riint. Aruuher clíritivc way ufabalÍHhmg the abnormal slow-wavtí activíty was to 
íi them to count hack troin une hundicd b> scvciis. This serial substracción very 
nuikcdJy reducid their si«w-\vavr dCtivity- 

Bíüf.iíjw Can you distmguish hy ih-it i nethod. sciy.subiractkm tVnrn multiplicad o nr 
Tfluhr: | should supposc not. Howevrr, tt wásn’t tried.Thcre is no reunís to brheve 
thjt ilivhinn mnhiplkanón would have ctleets dd'ferent fmm additinn or súbeme- 
tion, ] here wj* vumrthing; ratber odd though: tlie mtwt díectivc way ot getting rid oi 
tbestaw wasTs was to hivr thnuigh the palien[s malte eritirs. Wlicrt a patieot niade a 
JHisükf in counnng. Ins slow waves disapprared íor ¿ partiruhfly long tinte, 
bií.itow Mental procewes may be deternuncd l>y termicLal peHormanct only, per 
ÍOpL 

"Iii UJiR: Surely. 

GtHMD: Whiit happens to the Ch«hirc car's smile wheii the cae disappears, in otlier 


wnrds. 

Vriwc,: 1 he diriger is. inrcJy, ti" terminal effcrfs vvhidi .iré similar j nire relérred (o 

yne postitíated central sounre wfaíirh then uirifcs out not co be one, 

liturttm': U dependí apon whether the oneness is crine al. ^ it in tb |S 1 

bc^n demonstraied yet^ío fat as 1 can vee. I grane u i* a possibility, bul ii h.jsnt ^llu 

shpwn, 

Vcjuííg: That h what wr anr asking Dr Rtible. 

GtRARCi: The on]y p«»n who h.e naide even ,i presumpuve nctempt so tai ^ 
íha any knid of an organli luechArtísm has becn Monnter. who tru d lo m r 11 ^ 

üp to changes in the McafUE$t)le bebavior of ncun>ns P at least thixni^h t Kir b 

h-lK íi i tbe EEG ehange Nnbody elík' tríed to do it so íióbody eht 't.ni l l t 
dzed.That is ivhy I díd not ihiEik your objcciion, Dr.Yonng, co what GnígOT ' _ 

VVJ¡,: - vaMYou. were rtiaing ro the kind ni dangerous verbal analyzmg, t - LE _ ^ 

Huifhinson was waming agamst, she itlea of the bnildmg up ot potuitu 
lutíj to avokt this idea. Adrián io3d me he could not do so. I he reasori w ^ ^ r ** ncn _ 
hnle bit apprehensive aboiit ii is that vve are peffccrly su re that the unt o ^ 

^physkjlogLSi means when speakmg uf inhibición and so on, - ■ v ^' c '' 1 n iure 

duusrmtme.m »inhibition« m the psvchologteal seú^e bul pevhaps .ia o- ¡tjve 

«I M B„ c^i .. t o r . dJJ 52 * H 

*n*ws:r, mcrely hemg an aitcmpt to get at the origin ot the use o 
^ entirely legitiinate Eu^ni chai potnt ofvñew. ., _ 

McCuuflt«; Wdl nuv | pJ i iht qufsdoii m a slighti> ^óme comí non 

>tinplv ene ñame tor a host of ditíereiit afiits or nave J . qr Q fthc 
su the sense that in all ot them che re is vime part i^l the nervous s. - 







C Y BE ¡FINE TI C£ 


body which is ir] a giren stafc nr exhibiting a general pauern pfactivily? I think, tbr 
ex ampie, \ve use tEie word smcmory* akogetber cao kioscly, Wc ti se it often fbr pra- 
cesses which are inherartíly or cssentkdly disimilar, and 1 am not sure we may not bf 
doÍEig the saíne with the word »tension + « 

Brcrrow; Un\ ir esserjtiaL ¡f a word is to be useti.il, tfi.it it cover a chw of phenarnrru 
which niíiy. in sanie seme. be ddl'erent bui havr so me coinfnún property? Wt thc 
arnwvr to the quesiion tbis: ihit if meraion* ts to be a Lisefu] word, n miase covcf same 
properties which are in same way difiere nt but ha ve a conitnon aspea? 

Ci-kaheí: i was going to say another word on rhc physiologtt.il side. It seems lo me 
íbar it we Hubsritule the physiologteal. temí ^irradiación^ which is ñor too weU- 
dcíined iri terms of íes mechanisms bul is objcctrvely i|Lí¡iel l i ncasurabJe f and íhen think 
oí irradiación ris increasing i n qitantity ll\ an cxckation stire bnilds up in neutü-ra pooi- 
ií wiíl help. I ben when we want ro osk. -Wliac do ive mean bv excitación state?*, we 
(íí] sh.tll have to go bacL to the eoncenmrion of energy-rich | phnspbates tu the tik'iti- 
brane or tbr number of potas^um it>ns that luve enjsscd ii or ttimcthing Hk* rhat, in 
or]itr wortf'H, to perléctly rral chings whether or noi wc knoiv pist which thcy are. 


We are not roo fár away .ftum ibis general eoncept ni'tensión, and that is why 1 freí 
the re is a good deal of validity in the kind o¡ tie~up Gregory h trying to malte, Wc rec- 
ognizc an increase ¡o tensión, subjcctively in oundve* and objectivdy in others, in 
rerms oí iní:reasing ne ti roñal irradj.ition, whether le is íncreased eoitcrartion oí' antago- 
HESÍ íiexofH and exlenson or whether it k tapping tile tabJv wuh che hngers or whether 
H is shifting átound ^tkssly in a chair (í r whether it is perbrming a rituaJistit .icr or 
whether S[ lH rncrely i ounring tnentally a series oí numbers i here ls greater .«iivitv of 
vo.ne sorr, gJftHür neuro]ogieal discharge, spreading owr a wnder and wnU-r gmim nf 
Jieumns^t «mus to me. Do auy oí yon physiologises rake exception tt> chal in biolog- 

k 'i tc:rilw an > nt psychoíogical pecóle téeE that dial is ce^o far awav fbin 

xx iiar we realJy do mean b y ^tensión?* 


^-. . ^ Jl iivnruns oiscnari 



tensión was at its Iieight, 


'gittg per se thtn he had when the staie -ejí' 



-««i. i ^ 


not. IrradiiitioFi is siot 


acdvity in which thc perst>n engages and is 












TMÉ POSITlCN Of HUPIfJR PN HUMAN COMlHLjNlCATION 




Ceeaud; "Hial can no lone¡cr be catlcrf irradiación. 

PllTS: Thcii invidiatinn cxcludes chinncbzidoi^ 

Youníi; Would it be fair to sjy that your atcempt to use clse cois e.-epi nt irr^dijíiors .nid: 
togtw 11 a qimititative ineaning ^ che best une can do with physiologicaJ «nm, buc 
ctu.[ yon u'ould nnt rrgard it ,vs a coTiipScrcly satisíactory statement oí the cerebral pm- 
vew invüJvcd? 

Gisuuen: Of conrse noc. 

Young; Yon are pumng up a preliminar niodcl. 

Pirra Tbcn yon rnus-t mean by irradiación sonríe thing more chao che mere engage- 
ment ofa Lrge muiibcr of nemorts m ihe procer. 

Kl ime.: SomeHiíiig akm to the oíd P.ivlovun eonccpE oí .1 diítuse ovecflowiTig irradia- 
áan cit Mmií kmd of ardvating or mbibiting pmeess. 

Yüiimí:: To my mind, (herir u j danger Hiere. 
üciiard; No, 3 doift Üke Huí eicher* Larry- 


MíiYisrii «i The word irradian orí is mkleading becausc it lias been used m ma n y dijer¬ 
en! íénsek The procew respomible tbr smch chamgcs ha> soiiiething cu do vvith an 
imrrased propagado!! oí impulses; che Germann cali Chat idio/iicjíriH# 

GikiMiD; Yes, ¡1 spreid. 

MüMhnFR: liut iris probable i 11 this meaning thac you use che wurd irradiados loosdy- 
Gemjlp; I was avoiding bringmg chis down tu che individual fteuron beeausc ! fhink 
thitdncs impingo un che next leve] [ bis noc siniply total minibcr oi neurona heu 
mu líber and panern. Lf that i" your point,Waller, 1 agree with yon. 

Pirra Thesptcad is perh.ips aU-important, 

Kt 10 I han tiro complicatiuiis in mind One can cerra. the basic tecdfcjck tunttion 
of emocional procesas. I am rhinking OÍ J patient who is an ex(.eptioua > c 
competen!, jnd ible pi.'rson, whn ihiiaks problems rbrough eítrtnK ^ - rt ? K 11:1 

ilctintrns, Jiid rilen acts un them.At preseiit. he ísjuggling ten aifiéreitt lulls ui ilie «r 
J t *ticc jiul doing it wcll ]íur i]il l niomtnt oí TuMibing .iihL imp lMK minu, 1 ' ’ ’ 

pttfipitjm i,, «k™ .^eaioml futnr oídoubt. Clcnscquendy. after * «tac»* 

i*** »d .n, r ¿nv.-te ,1-, h uken. M N —’f *<■’ 2E fee “ 

hedmUJ lv jhldto reías, heavr a sigh. ftkt- , drink, and be eomfi.mrid> ^e fh™ 

H L rwi<tn, .i Motín erupts.This Storm !v a tt acfion tu fbf t'*' 1 1,r '^'’y ' 1 -' t r |¡_ 

and Kted upan ,t. whieh nes fctr and guik and t ¡*££s - 

^ «w^Doubt* go round a»d round in hií niind l.ke sqo.rrek n 
enomiou ' píluig up of sometliing that ran he derribo on V \ [cy . ny ot 

Word. ¡ t describe chis din na! pbenomenon as ^> íhcr LX ' 1 _ 

die manifbsLiiioii, nfdii- fccdhtck svstems m úie ^ ,uch tbings as 

Ifsu stvond complicatiOTi ccniers amitnd dn ■ ^ ^ | aciJtc 

thronie eniottoml sutes. Up to the pre^ent, our t lst ^r| lit abouc those individ- 

héiosuhis, js thíHigh emocions wen: always sliarp pnx t> t.. . ^ j^yMctum, 

uals who secm to have h» fixed center ot emotiuna & rA . J ; c ?The> r hmcliiMi as rhough 
tío iiutter whit torces svetngtbem temporsin y ^ ( i 1c - ff iucr of gnvirv oí 

|X:rsisteiic emocional sec or emocional potenna . O|níorta | n ] c psütct wbirli chey 
'heir tmoticmil liven. Sometmies, cliis is ¿ pleasant aTU ^ lc _ (Unfbrtumatcly, how 
do noc wam co discurb, The cbnimc hYporuaim ^ . ¡[ ^ ¿nother story.) Sotne- 

^c, in the end chis usudQy catcbes up ^ r b 1 ' Kn1, temper tanmim I have 

bnies, the emocional centcr is a chronic rJgí' ibsauised tempef tantruiiis. in^ini; 
tnmm pjtit-ncs who líved ouc their cutiré hves i L ■ v-'hieh may 

[ hcse i n ,i thousand difFerent ways, SumeciiiKv u ^ ^ %rí> eíghty-ycw-old patíents 

irise in very earlv years and bst througbout i 


t-ii] 







CYSERNETICS Iffl 




wfei face today thi: problerns with which they wene dcáiing when they werc fourytan; 
oíd. Jndeed, thcy have lived wich thcir rcaedoris to diese problems as their tundiuEicrr- 
id anotional base or pciTenti.il tliraughput (hdr fivn. ainidlk this is an inescapable, 
bañe, and puzzlíng hi t. 


Mow can we pul thi^ in ternis which are de*L riptivcly accuraie? The hrst requjre- 
ment for such a ternl is that ii shal! be an adecúate represen catión of observable phc- 
namma in natnrt-.The seco mi iv that che term sbould jt thr sanie time kad. wtt\ muid 
m exploro posible expían arions while avokfing figures ofspcedi which beg all osen- 
[L.ii questions. bor me, a term such a* *chronic emociona] potencial* nr -ehronic enso- 
nomi] set« meets these rojuiiement* perhaps a ImJc hetter titán *icn¿an .* Yet n dees 
not hc] P tl!i t4 > «cape the word tensión, bebíase, ddiough in diese particular cases 
tittTc is a í lirón ic emodonal set wilh a specific qualicy h there are abo other di nica! 
suites in which che emociona! scí rs undifferrntxzced, with no quahutiveiy difieren ti- 
ated feeiing roñe, but oui of which the more highly dSfferenthted cmotional States can 
precipítate ! bus, would sccm to be two contrasdng dbíica! manifestación!: the 
dtftcrcntiatai and the undiflerentiated chronie emodonal tensión*. 

YriL\>; r : Dut these particular wimh are very vaina Me, arerrt tliey, bccause they give lo 
a pieture? One couJd imagine ihat they would cqualiy wdf describe ehronic States of 
J l 'ti v 1 1 y i >t pa rts ot the ti crvou s íystrr n, Yon es i u Id real] v cover e vervthirtg vi m saai 
[stj witQout using dic word ucinution." 


K,m|Er Only by paraphrasjng it with some neologjsm; and m the end ih;it is no ffán, 

Ysí-m,. One i ouJd sisu.il izo a condición oí parís of the brain heing respomible fbr 

!>" J Í '^ ,ílrc | s r lmtl K mií virtue of the particular ictivity of one or Jtmtlier aspcit 

OI cerebnal physaology, 

Kt un , Isil t danger thai rhút may also Keg rhe quesdon, .dthoiiqh it is possihlr. 

ot cou^e that an miditWntiated temion or potenii.,1 existed first. subsequendy and 
tor ¡tpccial reasoiiH acqniriug specifíc col oring . 

LNti Uc di> kEioss that local lesiorn may produce, in botli man and animal, s> r rt- 
JnimL-s Ot that sort. A lesimi in the nucibram of the car pnducei the syndmme ol 

m Ti PFl ^T“V 1S 11 Jí;,S hetn m -hicíi the caí ¡ust w.,lks ,ml walki ind 

watks.Th, t could be ilescribcd in termsofan emodonaJ sn.te 

o^Sen "rr*'r ^ littíe bit t,uf 1 thiiik •» u^i in UP tfl 

n. m, í iní'or T \ tnOT * dÍ&CUk ,evds btain that we tooso.^ 

vvJ\™uM , r ' 1 , rld Ktnunxiv msoJuble prafctnm rfnrfpk ,t , W,l wltcR- 

temion of a «riTíj], 1 " i k ° U i rU ’^ hT,r we divmssed ihc buitding ep of 

_ on Of a stnct ph^.olog^al anaiogy, or, which points U p ctu- irradiation pmbleRL 

the ° n cach 1 1¡í *e of‘He b™„ sten, fe™ th, n^iracorv cc,«c □, 

t ^ ^ whlcíl Conle ^ two P hr™¡e nerves rlut 

S^cíiiS^Í 1 1S r dc hilfw ^ — rt- iH'urjxi» o,, ,.y. the M 
perfcctlv wel] rftbc ir hr^ h° E K " 1 ^pl ] ngn] stops. The rigjit si de giíes on working 

^AítatSSSBBlüs?.- í? ir 

Be™ ,he anima] i« s W at . ra , i( „ Jf 1 * 1, 1 h,s ls mupk to underawd. 

chatige in the carbón iW-i l . , ¡' " P^ÉíresHively asphyxiated, thcrt 3S j 

bccoitic mor, irritable in d ni ■° ÍCyE<:n sl[LU|tlon lfl ^ hratn nourishmem, the telis 

brc.ik iaws , lt rj" íd-;; d T vT C .°T n /í down lílt ‘ sti-rn, qult , ,N, ,, 

acmss the midline, ami sét off nh ^ '^Th ’'' bk ■ lk ‘ ro!B rl ^ lbl M lí ' lL 
nation ,s that ¡ t j, nt L A i L " ^>'y rrouhl, w.tb rh,, ,¡n,plc «pb- 

««W (by a r#t phrenic , 

ofTagain ,„d the ' T , T ?'*"*** “ h,íl >' js ,l l" ni bul can be Cunted 

expemoem rep,a„d), the very ne xt n- S pi rati on comes thR>oph on 
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ck le*-Thus,tbe swúchovrr iü not due lo an accunmlation of carbón dinxide, or to 
aroy nther slow|y buih-up chaiige r 

Hete, iheo,. is a case oí a builtbng of tensión uncil it escapes, if I may ose that word, 
jikUcjw oñuddcü irradiación . Jt would be very mee and very simple lo interprec tlns 
]n .i pcrtcctly mecbanistu vv.ay. iri | terms ot ;i chango o t tkrejhóld of ncurons and of 
thc gradual accunuiktion of sumnrated impulses iiníil they can escape, ncuran by neti- 
ron, It jubC happcns not lo vvurk. I t anybody h¡as ym ruine up with an explanad on of 
thñ chai is physiologkaliy acccptabley [ have not beard of it r Ir is a iTTystilymg, very real 
phenmuenon ihac any «ttudrnl can repeat at wíll, 

BtfrFrow: Are che re no local cross tiber\ diere oí any sort: 

(iiN-^Kh: No Hiere are niany oí diese mtnguing neurophysiologicaJ paradores. Fot 
example, after denervating the los ver cord, changos in thc refíexes of the fore Eimbs are 
still pioduced by cutímg ¿wsy sume of the denervated lower cord. 


McC-l ihh h: I lie interrsting thing abone it is chai tisis happens in ccrtain animal* but 
not jn ais Tile dog and thc rahhtr wnrk orle w.iy and the uaí the other, or vite versa, 
ivhqch mean* rh.it tliere ¡tmm be cithtr an aiiatornu ,tJ nr phystologieal substrato? vvhich 
íidifiFerem ¿ti thc twu kmds of animáis. 

Bigilow: Is there artything elsc chal eharaclerizes the two animáis? 
vns 13 i i-Jirs. i lie cal Iras niuch larger relLs iban che dog or r.ihbir. 

McCui UMiti: Thcrc js .i possibilily, '■>1 rmirse, 1h.1t we are draJing wich tome *pup" 
Címing back up thc nervr when the mam impulse goes duwn, th.it diere is a backtir- 
in jí. h'i w-licn V.VC- fs,ive actual coligierais, it ti quite .1 difieren! story. • I hlp* i* labóralorv 
fnr bit k impulses over che rumor nene. If thcrc are axonal coligierais, then. in 
thc; case m which thcrr ¡% a returrs volley of this. kind tfoin the míasele, far more 
impulses in the axonjJ colíaturah would he expcc ted than otlvervvhsc. 


Í'Lh.ckd: Oh k üln iously, it is explicable sooner or laier. íc i^n L | gremlins. 

■^ 1 ' Llenhii: Thal’s riglu. bm diere rtiusl be a new w.is to attacfc it. 

ftHAEJ:- Tfsen^ mu>[ be ¡modicr way ofpaiicming ic besides the simple interaedon oí 

íwurum atid axofts. 

McjCulloch: ¡ don"t clunk 

Fhlmont-Smitti: Would we gam .myfhing b\' gning bíick to a cítate of *un-Ccníüiot],« 
^ranmung it, and (htn moving on to consider tiie ^atv ot so-called tensión- 3 should 
m start offby saying I don'i believe rhere is any ^tatc of absolute nm-lensiomj 
yther than death; in other words. rhe organism is consta mi y neaeíing to its interna! índ 
es(p rrLd environmeiiL The closest it comes 10 an abscnce oí ten-son, prcsmirably ah m 
naruosis Frum tlrac fevel, diere is a ptogression dirough varying States of acdvity. 
McCuuncH. May I bríiig us back for a moment?The crucial ihing that wc are iralh- 
% J hoLiE hete i> tensión in the sense in which it is soinehow a troñble in comumnn a- 
hen betwren peüple r dimtifig our * attéíllion to our owu carcass or onr own ,rj1,fc ’ 
uidkiiig ljk heed our own eflbrt instead oí hecdítig what the otber man is sa\ ing. 

Ki^jsef: Ekeausí n ^ relevan [ r J vvant to remind vou of che vvurk oí ühtr.ií b (7- M). • [ 
úwúy on ibis matter of tensión, cven though his ob^rvaliom vverc nrade dnr- 
in S «lmIll-í oí a quite ddícieni probla 11. He wav evaluaiing a method ^ P^dming 
Ampíete respiraiury resi \w pU ing ratients entirely within a chamber h^ v 1Éi 1 ,L 
11,111,1 tuneases and deenrases of the pre^stire of thc air < a lisc stitfirieui t rtusnn^ o : 
“ d CO.betwejejn pu l ni0fwy and the blood srrean. to inamtam ^ ^ 

^dunge without any actual motion in thc diaphragnl or chc^i svall ur su s ' 

IKl5 'II paticnrs can stop bi^achmg in tbis ch.miber, an üitcrescing aa ^ | K r 

^ h ^ n «üplaiiwl, What is mote miporr.mt, a large nuniher ot xhasc w in ^ ( 

^thing so 0n C nte- r mto a cunous State, ,is cióse an approximation H > P 


E«] 


m 
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reLi*ed bypnQidaJ State a % lus ever bren adiieved witbouc bypnosis or dmgs. Fe is cven 
m orr complete, I think, iban -are those hypn^Ogif arries vvhJch Margnlin and l used 
m induce by having pariems linter] to their ywn respiratory híjumU brought batk to 
tliETír cans througb throat microphones and jm amplifierr ( 9 P 10 ), 

lliL^se ti í Ikinehs patients who ac hieve ti ti s nrarly completE.- itspiratory re sí jini 
who M « tuto th l l bypnojiitl state also h*ve rmain chemiea! dianges ( 8 ). En thu statr, 
patients líe motionless for long hour>, wuhtfut aray setue of che passage oí time, wkb 
oiit resde^ness or iinwement. Aíterwards, they repon tl\jt littie. if anything fc W x¡ goiug 
un in their thinkmg Processcs, although thcy vwn? no r .ívleep 

Kluvlhj I Jo these futú-nts* imitad of icportíjig dial littlc or nodling ha* happened 
sa V thrit j gicon per jod of lime appeaitd itiíiEiitely loiia^, hke .iri etenucyP 
Kuhil: * tlf * not kn aw. rhcy bave nol been ñilly cxpJored psychotogicJlv j* yct/Riis 
pheiiomennn calis mjr ¡ittcntion lo che irktiomhíp oítbe central respirarory midei to 
thc kvel rfactivily ih the nervous systcm i* .a whole, and abo lo the mtliaencc oí the 
ascendió reticular subíame, whidi has been studied by Magoun (í l).These invviti- 
gations givc m dues as to certain procedes in the central nervon* wstem which ntav 
influencie levds oí tensión or of, ictf vatio ti. 


thi 


[ 45 ] 


ívic^ullcie m | ío yon happen tu know wh.it the decfioeneephdt^rarm ofpmcnt* 

* sute kiofc like, má do you know whether thcy are mote or less mpoiuivr 
omiation at the time? 


tu 



Information At tbe time? 

Ku,,,1: J ^ n \ have bccn tedvuuA difficulties about gethng gooU rkcttocncM,- 
gr.mi'i undef these circumstaiiL-es, lt hj* not been tíune ;i.i yct. 

McCulujch: Urnig «rphones (fr signo! box« co commuíteatc wjth tíiest p^ccnts n 

' Jt such «■««. with thc tensioji | down T th.in .t i, , tít,K when 
tJiey ¡Fie atternting iü something? 

Krmi: The y con cornn único» with yuu, but I doiTt fcnmv thc exjet onsv.Tr co that 
stafe? í]K * ^ VlTm docsri t n take some time íbr people tü gu mfo ílus hypooidil 

Kl'flif:: Some go verv pnimptíy, some very slowly. 

wpidíy' UH M: Jl HCy híVC * tllIT,ÍJ ’ Jrit > r v ‘ ,th the do thcy go <n much mott 

K 1 . 1 ! L t. Yes, llg. 1 l illl y 

doesnV bive'to biJ ^ ^ ^ :i sur P r] ^ m íí fhing lo discover tbat une 

ÍTw Sí'* ' «“ “ ... ™»• h >T'.. ».p -1 

^r;ü^™stí.”rsír.zXw.7-*^^— 

egygr.y;■- ll'ZZ 

nizable. [fthr niñiulL. „ rupSLÍ h ‘ l “" 

*irf ti,.. it wül hr b.,rdy “t 

don las breóme imnoticeable, tlie SdSTSÍ™!f í 'T' whcn thf 
&**t 'k * suddcn.inipomnt ch^r, K e in Ü,e £¡¡£¡ 54 ,*** ™* km S 3 nt ^ 

a ,1 stiong tesponsr in thc elcctroencreolni g “ ** rooíTl - dl ™ once ^ 

ilic stimultis. Whcn stimub have QÍ&ShlÍ ^1™“^ ot 

kinde ot’stitnuli are no longer cficktK ^ e „ lli c fe ^ ^ rcs P llTS «- and ’* 
patietit pronounced very sofijy nviv „ ... . ,< lr 'ninjdutQoii, che ñame ofthe 

»niuonstimis,í and he wiiJ not r n • ul, '* 11111 ^ ut tb:,[ P a[| cnt is abso¡H«fy 

somc sort of atténtion, lie is able en bt- -m ' *' Iwppcncd. Nevcrtheless. he lias 

ofattcntioíi whcn gctüng aecnstomrd to le ^ h<? ^ íf ’ l[t ‘ 
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Wiesp^b: It i particular stimulus is repeated ,it a tater tinte* vvilJ thcrc be a responso? 

RhMoxn: Ye;, if there is a wait of a lang enoiigh time, say, balf .m bour, to leí the 
paru'rit Irise hit adaptaban to sdiiiulatiou. 

ñns. I wonder ifanyonc would be meerested in :i somewhar frivolaus, dynamic inal- 
m 10 ** coiiccpt of a State of tendón? [t seem*. to me fhat the pmper corcespim- 
dtmx tü make ls nai btfwccn tensión and potencia] energy huí betwccn tensión and 
ttie «■rand dermrivr of the mean race ofehange of poten bal energy. 

U'heli tensión zearhe^ -i critic.il degree, apparentlv the State of the orgarmiti begim 
vhangmg in a mther violen! way ; the actions of the individual change rapidly. but m 
wh.u v.jv is not determínate (rom the valué of the tensión. .Suppose \yc consider the 
suiiplí- case of .1 ! nutble in a cup, .i perfecc Jtialugy witli the rnost general dyiumic 
iií'-.Líinccí.. M.LtLiriliv, d \ve convide r sm;dl do'iations from the positinn of equihhritim jc 
ihr bottnm, the rapidity wrth which t]se inarble will return to its equilibriuni posstion 
elepends, in esstncc* upon the 1 urvatuse of the ctíp: the more <■ urved the cup \s, tbe 
sm.i 3 kT the deviadoiis produccd bv an\ given disturbinu: (mee w ill he, and the more 
nipiJh the imifele will return lo equilibrium. lint what vew o iten hapfiens vvich 
Jyiuisiic sy metías is (It.it thefr cItj meter depend* upon so me sort oí externnl para meter. 
^ rmglit suppost (here was an externa] toree, for example, whieh wenf chrough a 
senes of tLxed and tlirs externa! parameter as it varted, wou¡ld changc the nir- 

s.itute of che cup, so chat h w, whej 1 the externa! forcé, A, was cqual co zcro P the eup 
nuiihi poss-ibfy bt extreméis highly ctirved. As A v.inishes. it varíes becween zem and 
^iie¡ the curva tu re ■ »-É ¡lie eup decretases tíniduallv until tinally, when it re.ieht's one.it ¡s 
fhí.Arufsay, when A is gieatec iban une, k everi inveres. 

^ suun as i¡ reaehes chis pornt. of cnurse, the situatiou is quite ddierent liom any 
■^"suEsaii ímm equilibnuin A'- soitn as A re jebes ílie valué ot eme, íit |M>ssibh slaghth 
hí-send at. then .1 dighE püíh.of eourse. is gning to send. the st.iEe oí the dynauíit syx 
ío¡i otT to j dille rent position of eqtiilihriurn, ot, in any «ase, to so me complete ly dit 
fetení firrn ufhcluvior. Ixacdy what wÜl ls.ippen o apt ¡leí ve mitute siítiply by fcnow- 
vil Lie ofA when it appro¡u hes one. I here are sevcml possi bilities, But it you 
imm- the iniciaj position and yon knnw that the disturbing fon es are not ííhi great, as 
as A, has valúes bctween zem and one. theu- will he an equilibrium fKJsimm 
can be fSxcd in advance, It eau he said that tf the partiele ís not diere, it will ai 
h.isf be therv very >non, or it will O'irill-lie .1 *niaJl degree about «r H n-^ pos i don. ant. 
f 01 *- Bui raume, roughiy, that, soon as che eurvacure of che p^ krt in whieh 11 * 
hrí'eniev ¡rcm. it ¡ mtlü , then, of eourse. ibis syscetn b-ehaves id quite a Jirreu nt ^ay 
IsuggErt that the kind ot dynautk' variable svliich tensión, in this sense 
traJIy itMlogEwis to u not che valué ofa potemial eTiergy but of somet ung t l mn 
^^twc This .s .i ptrieedy general son ol Mtiiadon. Coiivider the cjw ol mutmp üq- 
ül ^ br.example,, iotat¡tig 'icars, and ásenme the vclcK'n, oí nata tío n 

tan .mgLiE.ir momeimim wmild con stand y 1 necease. Up to a certa i n pmiu. e un 
^duifly increasitig deviattoik fmm the splierical shape lint íiv soon ir n .u r es a l 
ta * n V^nir the mtating fiquid imss beeomés imstable s pLíuI, therejtier. lílÉlil c L , 
lJÍ ta *apc cause u to hnrnk up or to have a furrow whieh increase* 

*** ní] longcr oy t fttim merely knowirig ¡es anguUr velorio wharite ' 

^ n ' long a* the vclocity of rutation is siitiUei 

ni -itone kncvv nodiing ehc ahout that sphere oi hqtnd extept 
^di tbat angular vclocity it cernid be siid ir would ha ve a eertjm s 
Vc b rn-ady about dnt shape r r i >e | t | P 

l|1 ?:: r ^ 1 th W would be “ *'™ d d^^tivL-s of 

cxample oí the riurble. na niel y, those eoelíicients o L . . j^| ™ the 

PtKoda] energy chat determine the stahility in eharaccenstie groos^s. 


and one 
his- 

ch.m the eritkal amount, 
( that it was cotating 
^a eértainshape áfitl wonld stay 


m 
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temió n so ib h case is ívally sotneihing likü che reciproca! of che absoluto magnitude of 
the re.il part oftbc largest eharacteriscie gmove; that is. ii is a number which mearom 
che ceodeney oí" che systcrn to neutra co equihbnuna ¡ífier a smaU disnrrbaoee, and 
whcrt i he tensión bccomes too íarge, it correspondí ecserstiaJIy to a o inversión* lo thc 
tase u here ib ere i& insta bdity betausc tbe curva ture turas out negative. 3 would sjy 
thiif tensión is essentially a mcastire of thc rute ofrrturn lo an equilibrium alter small 
disntrbaiiees raibcr iban potcntial encrgy itself. lí ibis analogy is exact,poiciniul energy 
is .l isead sliding on wire. Tbe potcntial energy, of conreo. is proporcional to the ht'Lghi 
of ihe wire from ihe ground. lint whai nutters in tbe case of tensión, to speak, is 
tbe curvaiure of tbe wire ruche r than lis absolme heighr frurn thc giuiaid 
biCELOW; Walter, you do ni rcalLy mean that che rapa lü ry with which the íystcni 
rcturns to equílibriym is -i functiem of thc curve, do you? Ii i\ noi j fuucuon of the 
coelliocnt u-f tbe s cernid derivative, bnt a funeuon of the decremertúuf che dUsipíüon 
factor. 

Pi ns; Iti purL naturally, if it is moved to -i small degrcc and the system is conservativa, 
of conree ic wili keep oscilíating indehiutcLy. 

McCuLLocrn: May we beur ínam Laxry Ruine and tben we vvill stop. 

Klibií-.: I want to exphin why I hiought np che example of the cxttrrudy efticient 
person who becoftics upset precisely ¡it the point at whn-h, tí hc wj* stroctly anaJogoLis 
io any simple p'hy nitral system, be ougbt to uchieve eqmhbrlum. Al this very point, the 
unconfcious symbolic valúes ot tais dteisive beliavinr throw into aciion a ncw set ni 
torees which disiurh the cquilibriuin ill over agaui, Fliat ls rEie kind of event which 
malees lile diffkuk rbr che psycholugist. 
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mt>b conieretieci. my role ís onc to which rhc psychiatrisi: must oteen reconcilia 
hipjsdl. He ]-, always a troubtemaker beca llsc he mu» ] tisis t on the Lomplexity of che 
phemuncna of the mmd. j cumpk-xiiy over which noi ünly (lie íaity huí even fellow 
íóíndsts would pnffirr to gloss. The Jayman wants these phenoirlerna lo he tutiplé se 
ííi.ií hií. pee bclicfi and biases. and ptvfufticc!' wiíl not be disturbad. The experiiiieiitaJist 
wants diem to be simple hrcausc otherwisc the experimente which he can devise in 
diL 1 Libontory, has laboratory models, and his math eniath 4 ] formula* will be sm made- 
qu;i[f facsímile* of that which they aim w reproduce- 
fe mébpvd & Sl krtÚ gadieringg, the paydKÉ)gki the psycbiacrisL and especiady the 
psychoandyst as a Tiaturahsr, vcportíng on tlie Lu is ot human rumie ai 

üfeerved by him H taces which Are disimyingly l omp3ex. The experiiriciitálise and 
nudiemadcLm then otTer their rsplanatioijs, whcmipon, the nunralnt presen ts addi 
tí¡:uu| ühsiTv.Lüi'ms whtch confront the experimentalist and the n sai b enuncian scieIl an 
n*n tiKirc complcx vemem oí" natural phenomena. Wiib eacll recurren ce of this s yete. 

ncu -¡ imiplexitn.'s iré acccpted wilh increasing reluctance and íkcpticism, I he 
skrpcjdstirí is juidhed because eje ti \rep bnngs its üwn new error, but tJiis skcpEÍt ism. 

fricndJy and open-minded f keep* the psycbologist on his toes. Throughout -di 
xientific exehange, the role of the psychufopist rcmains essentialíy the same. to nuke 
íutc that we do not bccomc so enchantcd by mat he n i atica I models thal we pcjclc 
IW urt ^ af theoirtical tonsínicti- 

Eh miy bread survey of the ertbcts o í experimental procedo res on emotíon a P ro " 
íeswj, ihc various arras of pyschicflj lite are so irtcerdcpendent that no ont ot e tcm 
1 ¿n be jiciyed jlone and apa rt fron i Elle ot b ers. Con sequ ei »t ly + ai iy expes i i il e 11 ra p 1 ° 
l edurr: hts, to be siwdicd with respcct to Hs etfeet.H on; 
f AH fundamental Emcdons: 

,,! .l Frreepiual procfiSses* consciouS asid itnrnnsciü-us- 

Conceptuj] supcrttTücturc, co-ttsciou* -oíd iiiíconseious- 

Svmbolit; representa ti o n of comcious piocesses (ianguÁgc) .md o\ uiíl onseiuu 
pracesscs (symptom sEmeture). 

The -ifífec ti ve accompanif lienta ol >j 11 ot diese tuiictions. 
üu etiological mcchjmsms; 

^ L'onsínuis and unconscious sirives stnci Eheir relate«.l afht es. 

Oh dtfcnses against ihe^c drivcs n and! the associated ¡dfet I { f Tv, ís . 

Oti the resulting conse ums and pncomoou* coufliets .nicf - 11 L,lEl __ . 

(I) when th c drfrrm-s are succnrfJi *nA P) wben die dnves brr^k 
thetn, 

On the diehr>tomy bctu'een consdotis and imconscious pi^ >L 
í l )jl boundarics ¿nd rclated problrms. sin. h as hypnotizabi u>. L 
5 - On wmatuDg cafled loosely .vulnerability- n> títttivd »» *“* e , ' 'C nwm . 

” Jn I e ® l « ‘o ífhieve dcaier defininon of su di pltibfcniHK thesf, J ‘ ¡ shil [¡ 

' ÍUfi ' JOnS bt “ 3flSWt-T llollc ' '■’* tllt ' “•^J^^kÍuitíÍoUíjwing this ctdtial 


2 . 


h) 
d 

i) 


i) 

rj 


with ihe rvUdon of aflürctivr priifcsvc*. rt> 


^fJne 


™t mío io víríoiu ramifications. . u-'havior; 

rhert are n teasi fbur c 1s*c* .jfféedbsck rebtions which influent e 
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/. Cifcuifcs which tend to itiaiticsíii cníigy reta don sbips or balance by meam qf self- 
signalling. These servo processes of memon' abstracción and syuibolu reptenaita- 
tion. 

2. Circuits whkh -íre corrective as tro che precisión with which consdoui or uncosi- 
hcíous gqaLs jtv pursueti, i, e,, through rtflcx adj u stments. 

J. í! ] reui ts which ,ire correcta ve as :o che batanee oí pleasiírc-pui and determine, 
thettíore, the tendeney eicher co re peal or to .ivoid pasí txpcric rices. This typc of 
feedback isdircctly relcnni to che phennnsciHHi ofemorioní 
Circuito which ¿re correctiva as m che ptiycho&ocial consequcnce* ofíhnugbt .md 
action, Licilizing rewancb :md punishnirnts* vimie and ¡ítiili. Thts agaitt plays ieho 
the plcasure-pabi emocional balante, 

Uní ROLE OF EMOHONS INTHE FEEDBACK MECHANISMS 

l.et m begin by con si dering the bastí significante of timad o m; in huillan lite, Althoygh 
cniotional SLties are thcniselves producto oí conipivx psyehological processes. thcy are 
als<s causal 11 1 tilat thcy exereLse a vita) I y ¡mporEaut ieedbjck influente on psychic prn- 
tesses. In this ei rentar or fccdluck tune rico, they Are hke the governor on i nudiinix 
andeed, chis is the rtijjor kcy to an understamiing oí" the role of esnoimns m psvtliLc 
hfe, Under normal drcunistiiicés, one grnup of trmorions (Le., anger and clarión) 
lends a qmlicy tu ány psytholugical expetie i k e which makes one want to expenenrr 
it .ij4.iin. ln general, dación tends to have ibis cffect comdously and anger rrlariveh 
iíth íTEisciously. iíy contrasta and srill vvitliin normal bmits, depresión and fear ghr i 
qiiiílity tu any psyL'bologii:a] expencnce which imkes one w.inl to avend ns repetidora. 
[Süfj depréssion exereising this influente couscioush .md tear | reí ¡din y [o rxercise irs 
djLinpsng, feedback influenct’ rdatively unconsLiuiisly. 

AH emoLionJ otates can be grouped imder ibcse four niajor categorics (Figure 2). 
tviíh oí wbirh varíes qualiLaiivdy wjthin itoelf withoui losing its füiidaiiieiiod qua3ity. 
jLid e^ch of which can be combined in vanous more complex emodonal siales with 
one or more o-r the others, Cértain coniblna-tions onitr more frequendy tban ntiiL’rí^ 
un ii ere is no cornbinatíon, even of seemingiy opposite pairs, which is uuknown 
bod, dinically and in daily lile. In Figure 2, anger and elatiort are ahove an arbicmrs 
d]v 3 ding line # tear and depresión bebw the line. w»h cmvs-relaDons indieated by dni- 
red lino, Vanous nianeuveo, sueb as psychosürgery. may ídem or fai-iUtatc tW 
cxprnsimi ATid/or i he inttapsycliir influence ofdlosc cniqtitMiaJ which lis: above 
t le lino, ce. of díase einations whosc circular influence on behavior h reiitíbrdng, 
-.nd thcy teud to deciease che influente and/or the expmsiüu of íLir and deprimí. 
r ." " 4 r l< ' L L rilu[ ‘” 1 Un pi'meases whose circular influence on behavior is inhibitory. 

Ibis does nót always occur, however: ñor can any genralkations be niade to why 


Anger 

■*** , 


Fear _ ^ " d 


Elaiion 


Depressíon 


r r k ™ k l s jnj t:t ~^ ,^-w 
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diis sometunes happens and sórortimes íük 1 t must be borne in mind chai the effectt 
ofany espinillenta] in¿níuvtr on tbe expresaran ofan emoción and nn it.v circular or 
íkdbdík influencc nced not be idencie.il t'rom person to jhtsoh or tumi one time lo 
jimtber iti ibe táiiie penon, 

hriii ibnse Niels.it can be concluded that tbe niost tiiiid.imental índex ot tbe inHu 
ern.v ol anv pnxeduce on che míe of cniotions in psyrhic lite would be lo compare, 
befüie aitd aíter, the eíFccdvcnesh of anger ami el.it ion¡ na l jiusin^ repetición:* ofexperi 
oíiv and, conversdy, che rtífectnviiess ot depresión and fc-ar in e.iusisiy avotdance ot 
lU- h repeticums. Fot uxaniple, wp uouUI expcLi iliat jtter psychasiargery the subjeet, 
rvm mi tbe ot fear or depresión, mighr be | rel.nhdy t omplaccnt .íbour repeaL- (Sil 
ii*H expericnees which beca use ol' chis tirar Mió or depresión lie would previoudy 
I'mvt nvoidúd. Tlus is tbe baste chjTkge co Jook. tur. no t me reí y tbe inHucncc ol the 
y pendón on tbe overt disptoy of emotionJ toew'órh^. 


GHR< )NIC el H ■ {■ í I 1VU R INI J& 


Tbe general ¿flfective status ofin indi vid uaJ + whether normal, tieurotie* ot pgychodc, \$ 
drtmninrd by tbe i n tí uencc of a complex balín ec or' lotees, flnonic eniotsoifc.il ten¬ 
sión* ariso in sume Ib rtn whenever there is an uiu onst Kiuü, and therefore compelí ing, 
inner ne-eessity to do somethíng, che performance ot which i* at the same time 
bLoeked by the influente ot unconndous or corisdous depresión and/’or te.ir Note 
tliin for thiN tobe tTiie L sotne Liuportmit componen! oí the drive musí be unconsdous* 
abenas, che oppojifig forres may He conscicrtis. uncomcious* or boib. Wlierr so me 
iniitr rciirangeitient occurs, as .1 irsult of which tbe ínter nal blockade o híted, it 
'¡vouJd he expccted chai the lone ol the chmmt emotiond tensión víate would. change 
tumi the unpleicmi quality of deprcssive tensión and k'ar to the far pleasanter sute ot 
Jggmsmn and clarión, and, artiully, chis is prcci.udy wJut does oceur (as has been 
pojjitcd out reccntly by Lewill m liiv book 7 lu- Psyclhwnjíysrí of Idütim). 

bi ehnitiíc atíce uve sutes, the influence of any pmi educe would ha ve to bu nw¿- 
ütued in two dicriL-doTO- (a) wbeiher the pnredare .ilters only tbe colé ol k t 
ini fcar in inhibiórs^ the activity tmvard which there 1 compelí 1 tig inuei ^ nv^. or 
l fr ) whetlier it .LÉsers. as well, the undetlyintt Linconveionv. eompeltmg iw*’> 1 KM1 ^ 
hi other WLmivp iloes píyehosurger). tbr examplc^ atkvt uneoimiou> lsjus 
^& ctly F che uncüiiKcious conílicts whieh arive ov r cr those drives. or un \ 1 3 

Hi-prodiJiCLs which in turn exen tse a teedback m ti uencc on the expresión 

flkt5? 

n»c ükmirate the nroblem by puiting together a componte picture lh| by l|‘ tllí [ 
M tria* He it a yonng man who sufibs feo*» a vigoro"* bm uiK-misnow 
5 ^iiiJ cnmpukion, which in turn 1 s the storm eenter l>í vjaíent, COfiflKtmg _ 

and Ébr. Becauw of ibis conriict. he ss in a eonstant State nt s hnniw t ™ t> _ , 

censLoiL. cobred by undcmirrents ot Aitfdety and Jepreviion, ^ Ine 1 are n]tí _ , v 

- Wbenever he happetis oy 


uintinuQui althoLigh fluduacing in vtolence a mi iniendcy. , e 

? ailCc t(l SÉe 1 Pliotognph .>f j young ««n who atnaets hmi, ^ to km uri] 


nuri who stiri bim, or to psss one ni 


the streei. lus drives am rnomu 


cimuhis. because at 
i-ü eorre- 


'ntftlsiiied.ThÉs oecurs espeeid.l 3 y whcíi he reniiiitts lííiaware ol the 1 
sud] tin,cs hii guArd is down. In responso to chance sumuluv, ^ f ion5 a ie 

H^miíir^y joivaited, and when tkts lupptftB. his ^yniptornaac ' ,hí t> | a in ^ 
^^.^ttd and hccoinc cxplusive in sever.il direi iions. Ui suc a p^ ► ^tmdío- 

I^the hypotheiicil nojtious or thcrjpeutif influence oí any niaiM-U'J-- tJiecwW- 

' U1 ^#*M II ám L -omiaia«on? Gocd^y, “ 

PuIüw liomoscKuií drivt Jn d the resulunt play ot conscious jnd unce 


[»] 
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sexual fantasy,. and in tbis vea y it nughc nise che threshold of vulner abril ty to chance 
homosexual contuis. All ot this is possible, it not whoíly probable: ñ shoutd lie n.ib- 
jected to experimental invesdgation. Altcrnatrvely. tlte numen ver might dJmimsh jll 
restraining impubes as wcll as tile resnking confluís svith rheir anendaitt aftas. Or. 
anatonucally. u might alter the eunnections between those arcas m ihe ñervous system 
svhich s observe the ronfíitL and those which xubscrw emocional sutes, thercby dumn- 
ishtngor evett elimina tmg the afléctive by-proctucts of the eonflict, niaking it pouihle 
tor the p.LLieni to live more comfbrtably in spitc of .m u naife red undetlymg eonflict. 
Th.it wt '.nll tack precise Instruments with which to define the poini jt svhich such i 
chai» is intemípted isa challenge to clínical psyejiology. 

Or leí us asunte ihat a patient deais with his homosexual proislcm in a difieren! way 
as. ior iasuncc, by dcveloping a cat phobia. rhnuigh a series of rclatively accidental, 
secondary dícumstances. the muge of a cae has become a symbol of everything which 
to this homosexual tnale pacient is unaecepmble about rlie témale genitalia. He has the 
same fundamental dynaimc ptoHems as tile first palien, btit they ate incorporated into 
a ditferem psychoJtigical 5trúceme in sudi a way that he is rclatively ifnot abuilurely 
frce fiom tensión or anxiety except ss ¡>¡n a tai enters his presente, lo slmri. he has 
burred (tepressed) che homosexual conHict more suLcesifullv and Limiplen-lv [han the 
trrst patient, and the sjrmbolic cat has diained offand/or rireunixeribed someofhis 
conflict-drivcn tensiom. Under diese cireu timonees, where might the mñacncc ofany 
maneuver hpyodieticallyf!| be sough,? Cleady. as in the otber case, .t might diminish 
| Jiiiti.ujng plmhic reunión to the teníale genitalia, or tile assocuted compulsivo 
homosexual dtive. or the eonflict over the drive. Anatómica! I y, it might do ibis by 
.ilcering the patliways linking the aneas which suhserve siich a eonflict to the cortical 
neurons which presumably must Jínk the image tat with his uncoítsdoiis tantasirs of 
eiii.it 1 giniLiia. .. tcriiativcly, the maneuver might sever the link hetwem cortiejl 
helds which subserve the uneonscious symbolit conne.tionj of r.tf to the deeper cen- 

‘ C r- . SUb5CrVe cinotlc,nj|1 «‘ares, [ hese alternatives are not mmiuDv exclusive. 
Finally. let us consider a tliird altemative. ! he patient has dcveloped an active delu- 
' ysCM11 l ' rbc oucstandírig componem of which is ,t deluskn» about cats, whieh 
(.rtstnt to mu teui.it vvíllIh's disguised | as animáis. Under diese eircu instantes, 
hete and hosv nughra therapeunclly effecdve procedo re hypothetically uifluence 

í le “™ fie Power of the iinderlyitig compubiw 

stxii.ii i ni.... ¡ ir oí ,, counterpirt die phobic reaction tu the wotuan's geoitali.i. 

tv ir ^ 1L ‘ £ ; S JJ lvil> « t5Vfr tjlÉ homosexual compulsión, or S* artñ 
2 1, ;™“' tanUMcs genitalia, which n, ton, are represe,»ted 

3£ f ÜU ‘ of > *. Arntomically tt might 

bv sledir’l v S ^Tí-* 5 S -' S,CnlS of^nsciuus and unconscions finiasies 

mln r lÍ-l "! T Vnt Í VmcA ^ OT hftsveen the cor,ex and b.is.,1 
stru tures wfuch subserve the emotional reactiom to fanosy and delusiou 

.i(tempcldependínsfuna ^ ^rT ™ V ^ ™“us disparate therapcnm 

the Dmrérlnti* Rrtp ' 'V-'i ' . IM ^ S m COItiplex ch.iins llave bren altered bv 

tion has hecn severíT sv" ^ 1 1 1' tllr deJusionaJ struetnre and the eum 

a T' t ' XrCt t fhe ^ arieilc «“ nitain his dehmons but to base 

tice On t- o t 77\ thCm * S ° n,c,hi "8 has seen in elimcal P r.K 

fliet, then rhe ..— 
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CER1A IS THEÍ >RH TIC< i L ASPE(7TS OF -fl Ff i[SC111 ITV L\ t ZENERA L 

Ceriaín genera! aspccts of the pheiiamem>logy í} ( .¡tfcctivity ¿re noc covered by thr 
ibih? (vnsidcmticn^ or by tlic hypothetkal examplcs, The pheíiomenológy nf ¡ífftv- 
tñity can be subdivided mío a nunéer oflogical canipcmetitH, m .ill of svhich quanti- 
uiiv-eand quílitaiive vamblt», boch phyüiologU'al mtf pscychülügical, are conceivablt. 
Yct.thc mere tact ckit the phcnonicnoSogy tsl - affcctivity can be ¡tubdivided into logicaJ 
ctimponents áoa not mean thai tracli one of (hese componente actyally flinctions 
inctependeiitly of che oihm, 1‘bcy may, nther, be tu ere Lucís af a single process. Tin: 
sigmñcancc oí ibis will breóme ckarer as wc proceed 


■i Tlif Sfj'jFrjdJaHí 

The aiouq] nt any cmotionaJ statc requires in affrciive stimulus, Sndi ;j stlimilus can 
bu eitKer extemal or ¡mcmal in origin, conscious or unronscious in operación. Lísu 
% ít is miKtíd wiih ícspcct to both pokmie*. It ■. .ni be jn adrqurte rcality stmtulus in 
tile sn^t- (hac it representa asi inte ios ¡rally importará frustraron or chreat nr gratiHca- 
dcra.Orit can be adcqujx? oíd y jn the «nw in which a highly cb;irged symboJ [such 
■i-- a mdody m .1 ridg) is adequate. Fnrtlicrmnre, ¡1 realis | tically adequate stímulus can -ti 



! i-.i kt \ Híprinid. bv permi^MUi. tnm\ Hm^KDí F R-. ftP aT1 ^ 
Kinran-Miniblín, L.: PttjbklTO and techmqan of psythojmLytic 
validanon and piares*. í^unj^.-ú -n .Stowe. Hñw- Suní ™ 

Unav. JV.-v% 1952 tp. 51-) ■ 

thí same time he symbolieally supeteharged, as. Ibr ios tan ce, when *n odor muses 
n^t^u j!] úvertotKS. {For me. ihe odor tif hoxheJge TOO*» oswwhetaing feCOOB» 
th »8í> bae-fc to my «rjieit years ) Fiit.illv. of coursc. the symbolic overcone «per- 
ch *t& of m aífeeti^ sthtiuius nuy be either consrioos or unconscoiií. Usuaiiy > 
^¡n varying múctutes. 


b'toggrr StitHKti 

^’ lie l 1 ^ stimulus is pndtuninandy symbolic rather f han realis.nc, sr Inn ' l ' _ - 
^gJiificHirt is predominantly uneoii'icioiis. and when iis iriipai-1 .1 s _ realize 

'Feik of trigger or phiilitt mechanisins. I 11 this tonneetion. u is nnpt>r ^ 

wniething which is generaliy avedoolcrd. namely. th.il chore' are m^je riw 

h)r any and aU eniotiotw, The p.icholesgic o-nurs- of unconscic^sly _ 

'(■'.is is generaliy recogmzed only for tbe phobias. Yci, anger i> l _ Becjmse 

'^oirhy umoíiscioiis triggers than v, tirar, and che same [s CrUL ” ’ 1 - fnled to 
^ “MJjJly ratiotjalize the anger and titjoy ihe langhter, even f ^ ev lre 

rV K lü ^V hersv pacbologic «ther or both ean be. In eontr.oc, ,Ll “ i Artoallv. 

^Lthe jKUboJogk mmí of deprede stares is. «f aoythmg. exagger.md. Aaual... 


[«] 
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many depncssive slates which am VLewed a* pathologic are the inevitable and lógica] 
yuteóme of painíul siruatious and evento. I-Virhulagje depiessions alniost altvay* Inve a 
relatitiri to unconsdous trigger mech^mmiSp which has been üveriooked eveu m tcch 
Eii 4 -.il psychiatric Üterature. Umitr analysis, threc íngger mecha lii* mis berorrtc morí- 
jpp.irr-nt, .ipd ir somedmes seeim j* though a man Uves eacli cby tlmnigli .1 mutccsííoh 
of suhliminal inipaets from trigger siinruli. which batter hrm mcess.sntly, indudng 
[ssi abropi ¿motconal swings 3 uncil his | emocional seate k hkt- .1 pamdt sn a state of per¬ 
petual Brownian movfEicntJ 


L . í tme Rriütiotts ofEumhnat Triggcrs 

Trigger mechanisuis íbr emotumd statcs which ate instantáneos tn tbeir cffetts are 
easily recognizetl, whcreas üitMC iriggcrs whosc eftetts are del.ved for minutes or 
hours, oven lor onc or more days-, tend to be oveHooked.There ,irv Mime indications 
th.it nightfime and slccp may dícuniscribe shirply the duración of the mfluenee ot 
individual trigger stinniLL This ls a niattcr which rcquircs experimental dariJfcztion. 
Chc extern 10 tvlifch deep iinsks the dura [ton of the influente of trigger idniuli on 
en» o ti o n ai States ;itj muc of prime impórtame for nur understanding both oí emo- 
tioml ptoccsses and of sJecp itself 

What ts the effect of experimental or thciapeutic pcoccdure on a]] trigger medi.i- 
n * 5T]1&: on spttdfic and individual trigger mechanismü, on the leve] of rractivicy and 
n^ponsiveness to them, on their duración, on the for marión of new trigger mecha 
nísms. and on their htc during slcep? Non* of lIu-m- questiom has evtr been asked, 
niuch few expjpredp cither ehníolly or experimental] y 

I shall not attcmpi here to diuu» how sudi trigger are «tabtished, whether iht-y 
tahe mol onJy early m life or mbdy throughout lile. Büi if tUe ktter is the case T then 
wt- Tiiust ask not only wliat is the effect ofany procedqre on trigger meehanisms which 
:ir T - llre “V eitJ W* s l 1 cd but .iho whetlitT new trigger mechan i sn^ p i,e., «conditioiiingS'í 
of;i ‘ipi.'ciil fv'jit-, <,i¡i tw füniK'tl ■Hiifh prrtcedurcs.’ 


THE A FFECI ¡VE PROCl SS 


m íf ecllw P hcnonit?,w hu r li* nmif up of H-verJ tom I ponents or phas.s. 
Fh f Se l ” n, P" llct11 '- ‘-™ be iagK-My separatéd inte ihnrc ¡wpectí: (n) .m aftcctiw tomis 
° r lifL ' !lr :i|,íc,t ' rivt - L potendal, (b) an alTective ptftcesi, and (f) r|,c affectivr State or dis- 

< -The »«., con luwin h«»«» .^cnponn and «phtodo,, ,n p.yd»^ dtt-y ulcv « wr J fi,™.- 
O.,- nfeheen tí,, Ulurc t, títifeBití-.e < .r^er „ml a ™„c- .. s thjl puu, ,,,,,, r ,. 

SiTolt lí, Th 11 ri n ‘ H ’T rt “ bUlltl 1 -• n “ny «inri p. 

; !! Tk?" p T a k mj t a u, B h„r. 

.... ....... .......,U.Ud 

T~ J1,d ■ »Jden «kíroíicrts, 

it ,w;:r l;;;í r Tf ‘ 

ilüln l.M p.im^l ir L umplüi* m 1 1 > |; 1 p i i pci^niüry, j nv oí thcw m ih- I.. - ... ,11 

momenri wh«-h ( pjiüv l, KJ1 „ r J C ^ T wll ,h,tU b ' Wtl l "' íl,bdc üntl mL,1 ' ,, P u u,, ‘' 

.1 1 , .. ' ¡ ^ |L n ^sninir,, ir-qujri » tfijgfcr jí li.jn, [u olí sudi ciüH.üíki. 

; lh r z,¡h, V;" Js ’* 1,1 . .; r,^ are ,1,™ 

P V ^ 1 *“ «™-™» i lín.bo]¡c impiíc-atioiu, Cic.rFy, théH™. „ a v^l 


en ; r bl T W ™ a ' ^ lnd :1 *"**"■ ^ <h,iT d,:.r dcrnmm,, :md diL-ir 


jL-hiewd.* í'l) 


experimenta] (sobciuii has hí?L been 


ín perAüml rntarnipnicjiian^ í)t. i ..1 u 1 , 


mi.üt 


■ LEI hüinain i>T Env.T:T Jfcí- 
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: l:jrp. 1 TJie<e temí* tmply, howevcr* severa! un&olvcd qurstiün^ all oi' which musí be 
Cñmsderctl sepa raf ely, 

k ihírt- ,i diifusc emotioml tontos or poirmm! which ls basii ¡n ihe -.it u l i eltl 1 of evei y 
pcTsomüly', detcriiuiiéd by same in herí red or arquircd phyMologira! idiosyiicruvy? C.)i 
T5 there m emotionil íonus dcterínmed by l-.hIv, overwbebiíng psyeholügka] cxpen- 
:i - . l‘\ wtuL’h lloi.nl ihe mdividujJ with a domrn.mt emoticm from which he ^pentls the 
itst oí his lite ni a tfakfc rílori to escipt? Certiinly, oiic cncotinte^ individuáis whtfté 
wit3ic tiws. ’.ecm ni be colored by a chnanii dípressive bcnt begun tn the pain of a srp- 
.ir.iímii in the tirst tew years ot life. othíTs with hkdong States oi nmsked ot ovcrt terror 
j^dasL wtudi tfary ^truggk-. The re axc cqually chronit sc.it es ot masked ruge, and úho 
duüiuí hvponiami; States, huí [hese rend usually to be acccpted with gre¡uer compla- 
cency bccanne ihev lause less p.un tu ti te patient iban 10 the envina limen t, í hic asks, 
íhtTííbn?, w helher evtry hfc has a dominan! emotional color which atts «i center ot 
cquilibrmni to which the persoiíality rciurns livmi .my excursión intii other etnorionjl 
ntpcnenccs Ji~ th» is eme. (lie inducnce úfany experimental procedí iré must be L-saJ- 
ttoErd íri terms of ns cffccts on this hypothetica] nnderlying ernotional tonus* and on 
thrstreiigdi and auíomaticuv oi che tendeney alwav> to return tu ir. 

It ts probable that another way ín which ¡hroiúc affiretive tensiftiu ame fe thmugh 
che prtscnce oí "m ymünüw ¡ou\ compdbng. tnxier lUM ssity to do vimetlnny, the per- 
fonmnee of which is bloekcd by somc eomitervaíling muer forre. This situacióni #ves 
ráeioan ¿ríceme tensión which can determine both the quality and leve] ni the 
ftd JÍfcetive hiju- 4iid the quaüty ol dischar^e. ( ensequently. m -ui> exfiLi inunra 
toJj emocional pr ocrBs gS it mmU be iBtessary to L lctei mine whe c 
vuiki-. inticr nevcsMty nr l ounterron e (ir che eniolion.ií re-aetion m ' ]L ^ 1M ut ’ _ 
of ihese, wcre altered by r the experimental procedíate. I lie deviSltlg o experim 
to this end is lar lh>tn simple. . ■ h 

l’W ai] ividcra noii> le .id din-L i]\ to 4 third unsetcled quesnon \ ! " ll K ' nm " ‘ . | 

rj rimen a ofdFeenvity h rheie sik li 4 thing .1^ ari LimbííerentiatcL a eitise o L __ 
pofentid e>li[ of which, undcT stiacable eircuimtaitees, Jny nne oí t k nprn 

Mct mxf precipitare, tú wtt. jnmety; südne^, el-Jtion. or -i ^ j 

.111 UEiihftLTentMted potcntíál^ tú wfwl CXteiU ^ e^ L ¡ | irt or 

¡ 5 *f C3t rTVSSion of Sonic speabe typc ofchtOtt^ itbe 

to vdi 4E extent is n 4 product ot external tituanon.il vanan - - ■ éxDTVSsittm ot 

ntOKaccucifc 10 at-lsL-nlu- tlic ... «ib Se Sriw- 

' i5m -‘ liominani -in-kter mnc*L* such as anxiery ot whu 1 ■ = rcietutn co 

^ r- , .Ution ,Kv,vs ^- : . pr «v.«Ug* H«e 

^mg swjjuptfd hy an sí jet y. r.ige .1 responde to beiog au f mnt ^ i L ,^ „f view 


.S m.ijupea tu aiiNictv. i-nic 1 revpon'.t . .* ,11 J noiiits ol 

quesbon is whelher from Kuh |hc phy^ologicíd .un psyc , Activé 
h une primar y m áster aíiect. with numerous srtuiii sl K 111 esst;fÍT 


man- 
earh ot 


lífttations: or whcáicr there jre a numbcT ^ primary, ^^[hcrapy.p^'- 

w-Ttich nuy respK>nd diíferendy to experimenta]I proce l u tes- *. - _ ' L | K . V . been 

duflur^Tv, eic.Thesc incidir questions are of baM<- imporiarje^ p SV . L [nali'v. 
^ m ««¿«nic pfycKology mor, th a » clinicd ^ ' V 

lT ^ have not been snbjcctcd 10 precise experimental ¿ p or c |jrity and accu- 

lndtscLissttigthese pmbleim, how helph-'l jv it 4 in _ u ^ LS ^ ^ n j ilJ1 jffeciive sute 

r ^y to didcrcniiate an ¿ficcnve procer from al* ¡if ecnve s ^ j^ c | fcjr jr C (cathar- 
thf .flc, Mve diwhaige, uui titially. tb.e pJwstKHM 1 *» tlT 1 v . ht -,h t r pliysiolo^ 
' ISr ) fiom tíic truc rcsoltrtion of jffvcts? In '.hurí, is 1 C ' F !|.' J¡. ,-mirse thn’Ugh J 
lcsl or ps>'cho|^k¿l. wbu h.omr initiated, runs a p*«J* , i col yüHCdoii w'th 

PW, Bfh ofwhKh miist be tons.de red both íep^tely ^ 
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others' Til» qucstion musí he íepr in mind as wc xeareh ftir (he point ai wfairh any 
manipulad*? pnjccdures, whethcr piychmiirgfca] or otherwtse. influente emoaons. 

Such tenw « mastery, düchargc, and revoluti on. unle;., ujcd with tare .md preci¬ 
sión .are mere quesQon-beggmg metaphors which require tar more thondu (huí [hev 
customarily reccive. IndeeJ, m our curreiu concepts or terms diere n ¡irtic elariiv 
áhout: (,j) tile circular influente of affective processes on behavior, {h) tbe cxprrssion of 
.iffcct. fr) the epiüodic dischatge of affeet, {J) thc lesolution ofaflea, and fe) thc rda- 
tionship ofany Qr all of diere to what is ealfcd catharsis. tfccaure of this Jacb ofelanty, 
we have never even asked with precisión whether, after succcsstiil tberapeude i tuerte r- 
cnce of any kind,a prcviously disturbed paticnt lias becomc more or less proiie to gen¬ 
érate ncw afíeeiive tensions, more or ¡esc capabíe of experieacütg aticers subjet tirely 
once they are genented. more or Jess eapahle of expressmg them, ñor what Juppens to 
his capanty to resolví- bis affetts spontaneously. Eaeh of diese general questmm musí 
be brought down to concrete dinica] and experimental issue*. Ptobably we w rt ild be 
wlJ-advihed to surt by developmg tedieiques for determinirtg in the norma] human 
being hmv nian generares affcctive stares; under wbat circumstances he then experi- 
L-nccs the aflect consciously or uncotíreiously; what determines the írecdom with 
wh,ch be i-xpresses bis aff«t eithcr episodically or eontinmWy; the refatioitehip oía]] 
[5S| oí Mus to the •discharge' or -tesolu | tion« of the affcctive -tare: and, tinallv. thc arctrlar 
or teedback mtlueiice of nnotioiui preces* on behavior. 


SOMATIC lS\'OU FMEN 7 

t-ertam probletns concerning the expresión of affecttve stares and pnxxsscs have heeti 
kl , <(1 - bm not rht ‘ ,r psychosninatic implicatiom Sonic individuáis «m cmn- 

rently to wc onfy one interna! organ as tlie oudet for evrry affcctive siatc as though all 
otbi-r somatic. neununusciilar expreufons of emotfon toward the outsidc world wen.- 
tnbibited excepi insotar as these merdy serve the intrimie vegetan ve compone.,ts nf 
nmmonal processcs. For .manee, when angry onn individuáis neither figh. r.or Hee 
nm argüe One mercly v.alka Co the toÜet to defécate; another vomits; anodter un- 

' “ útl, Y " L \ ind , hlIra - ;|níllhef breathes heavily. üut .motl.er individual, when 
angry. niay hold fus bread., tttain feces, w.thhoM orine, or iuve gastmi.Ues.inaJ 
spasms.The.se physiological processes rarely become conscious torn_ oí the nat- 
tem of enrot.onal expressmn except in certaiti pwehonc otates. Except in children and 
psychoncJ, they can be recogmzed only when a patient is under m dvsis 

The vegetattve componerm oí emorional States are the dominant emotionaJ oudets 
infaniy and tarly chddlumd when they cómbente the preverbal body-language ot 
mtantile etiicitións. In the smdy of adule lifc. the techo,cal problem is hmv to deter- 

!Xcv m‘i S PCn fl , "l ^ ' L ‘' ,rS m th “ P"™^. «uodoíSd body-language of 
nitaiiL y. and «pccally how to recopile Jnd measure tts masked influcm e affcr ,r h,v 

í™ ^ P° lnt ofbecommg whoLy tmeonsetous. It should be ]n dm 

I ow someonc Who expresa hate throngh defecating or b.tmg expresa h W mfc r 
or ehtion. Do vther «jiofiotis find rxnn-«i^M th,- ¡ \ b ” r r 

are son re ofus for sil ,f V k 1 ,<>M thl ° u * íh lht «*T!an as hate dücs.cr 

W I ( al oí „ S ) Johnny^ne-notes m tbe sqmatic expíen ofour fccl- 
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Ptrlu^ smncday it will be possible to record continisously and ^multaiieously ib-c 
etdland rinw oFs^cretion and oftonú ninervationa in thc evcrJ urgan sysiems and to 
Lüririatr diese with iht? imerpky uf consdous, ¡md unconscioos cLimpntunts in thc 
alÍEL’dvc proccs'-¡es. Until técendy, however, most of the work in thc íidd l ht p&ychcso- 
m.iik tnedi | cine has becn cootitied to thc currelation ot transitory physiologicgj 
changcs witb transí Lar y changcs ni comeious emotions Margolm and bs% ces-worters 
;2) have ice cutí y madre a brillLant start toward a more bn^Lí- atcack on ibis probtem, coi- 
reíating chronic a decís and their unetrnscious componenLs with simuU¡inetHLS T súbele 
phyiiologicii changcs. 


Qí !AKS!TATiVE COXSIDliRATlONS 

The nexí problem conctriti c.lic ultímate challenge ot quantiheation W1 s-lí st anvdnng; 
u meant bv "Strong* and ^weíik* emotions? What do variad nm in appjrem »srrength- 
afán erctofcioil sigtiify?What aré che variables oi'feding or behavior which can be meó 
is índices of thc sütngldi wiih respect to any single compouetiL in che total emolan ú 
Cürtttdlition.oT with respect to the consrious cmotiun ítsdf? h it the viobnce ol ihe 
wjy thc individua! fedí «ubjectively and consckmsly? ór the violante ut How be 
bduves? Is it ihe repetitiva peísisiettcc of ati emocional statc nniht '• tu-uin 

mees? or iü apparent ability to overeóme both cotiseious and iniconsuous ^ontios. 

3 s it, r.itÍKT, the reptL'ssiün of the emation, i.c., it^ disappearaiK e Hnm (M^uubnr^ 
and Asr (tüiii Uineet expressioilp wfojch meaí Ufes it¡> poten tía! sti c ■ 
tftat W .Etrong. th/i it has to be represad, a phr.se whkfa impln-, ««1 unproven 
^umptionsl Or is it tbe tendeney of a reprctócd emouori lo crupt imtJ L ™ 

«feun».eithcr befen: o, after reprensión? Or íh it che sprrtd ot the emouon or ot tts 
Controls mto seemfegly wntofid tidds (presiitmbly Client u. 'v^vlov speab 
rf » .the di ilusión rfc«iicü -ciutory and .nhibm.ry prtJ ^)r Wluch 

measures quaotitatíve diflfcreticcs in eniotional plieiwnicna. |JV " jlrt 

tadve índices inflnenced by various proceduresr , . : .__ u- ^ 1^1 

lf the Havfevian conccpt cartespontk to «aí.ty m -V 

whetheT “ experimental proc^durc {e.fr, ^murturtinn o, mtr.i- or Ínter-cortical 
corLK-.l mhibttory procer or hy I L ]t , of thc varióte procedor,- 

parhways, En this «mnccticm, bow ^ ll1terrup , die íhort aswcritjon 

m:iy ditkr would abo W to be considera - . ^ , v h K h vvould premntabK 

píthw^s within and hetwc-n cortu J] »«^ L - subJierwc both uoconsciom fantasid 

íntcrrupt those rcvcTberatniR «rnnti «m- , iVL .| Vi l1n ( ,dieri mtcrmpt thc 

;md also thc unconsíinus inhib'toty F™ ^ ^ (b ' ortica j nrcmts to deeper 

longet feedbick pathways, wlnch hnk ch , Such po^ibilitir. ¿ir spcai- 

Jr ' L c^enul 1,.. 

Ijtiw it ptesert,but tbey «« «otin»- r ]Lxpcutie or exper. |mcnul pwcc- 
To «uinnuT-ize. nwny study ol tlu ^ o rt i|U Jn d altini.nely ei'.entul. The 

dures, üuaritiL.uive esdinaces of enaTíges ¿r*. j l W][ >| various ctldrts lo 

preceding secbons oftliis di^fen have de^t theon.« ■ ■ 

define units wliich can be quantilicd.*' ^iinnlus, both >t' cnnsciouí and i» 

,ií Ora- might attempt to quaaatf rht ' ^ .^ uctits u* indicated ,n figure Ti 
uncun$eiñus,its Trallütic ***? ,. . r „ L . sr re^ er>i«tu»m ditred> in acti-m 

b) One might quantiiy ibf patfe 11 ' 1 * UIU ‘ lls i tJV in and a'ium!. 

,c 4 partía! índex of fbe haLm« ( comóoiidy to chanctcriíe ni sptiédi 

,i One might quantiiy tbe pafient s tenj f ex prc^ion in -*etton. 

,he afFeet, he car, fcel whtle «nthholdmg -.n> 
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d) One might quam.ty the psúcnt's tendcncy tu develo? somc fon» ofaffcct-like 
fmx-csi oí which he himsdí mmim unconscious, Imt whjcb he expresa indi- 
M't tly ni derivaáve ibrm ttlioiigh qualtucvc ur teinpor.il tfapJjt ements. Thi¡ 
would lead to a quantífieation oí" the variuus posible Bansíormations ofiffrc& 
chaí 'S« 111 ^ quálity itself. ch Mfí « i» objees t,,v..,rd, ,,hu,„ 

;X*r¿~:í ”5 i:, chm *“ in — k *—«-• -* 

'r,' 1 ^ ''"‘| h ‘ >f í" 6 Varíabíes can be inriuemed quantirativdy a3 wd! as qualita- 

tiidy by sur K ,caJ or other p^cedurrs. k temaim to be seen whether it *j|| pr.iv tn he 

S Uy feSílb e l ° PXpUltT rhc qu^tative and quantiutive vari.umns ..f 


QBJECTS Oí- EMOTIQKS 

e^iSrZ« d^ou! 7 SÜrdV C " m P ]tí3 ^ **#*!&m ** pruhJem is evtrn more 
lompie* sincc the question fema.ns, toward whont are affeets directed In orher 
words, there. s m> t .m'v the orga» and the aim to eunsiderZ 7 \ í ■ , 

S oS the ^ ri Sy,lfraÜL ‘ T 5 " 5 k ‘ ” ñ “ h V ™y*m B « :mv- 

rM *'. . 

úS ,"“p ■. i ” r “ “•“* ” “““> >'« ***¡0, ol'víhcther d» 

BU >11 ilteL 4hJ7primm. w,Vh'r P ‘í‘!‘ ' lSc " ,V< ' 1 ° l« tkae 

the genemUv aceenred ^ ¿T* t" ^ “ pet ‘ ° f lhe ***** ptoce», ur fe 

assumptions urhichanw beriusVnftí' 'Y*’™' b;,:iL ‘ <, OM hlit unptW 

33 - symptoJ StlS^&ÍSSS^l ■"' CCn * Ín Í]lntSSCS m '*** 

1 

and mieunscimis comptHtórta „f t"fícctLx^siir^ *' "‘“V* ° f ™ nsc,ouí 

—; ís - *■ wjch ík 
4&SL*rií¡Sh3;i <»* “ 

-ai thinks be ,1 depresJd aW, Í ^ S " nlL ‘ P“ Wc ™ ™ »>Jiv,d- 

tl>» manifest contctl p^n^Set ' "!T f date « f —’ V^Hv. dor* 
terit raiher a produet ufthe álft-etive !¡T?r J [ ít, * V v '’ s “ tc *“ r IS lhc iiunifot con- 
pnnluet rafber than the cauve of the tM^terrof^ Sí Y I ¡ Y ^ " nifihül,arv a thc 
a itUKid littJe more than a pveuduratiun!l -v 'Y"' Nlrill J :irb '’ ^ tík ' Wr™ euntenr of 

« *-.... *m „ nofiStS 1,1 "* «*« And . ...c 

lint Jt 11 ibnorni.iJ whin tht- KUnif est ¿«ni em\l L,>l " tínc tlw ,,L "' in>j“' caiiM .mil 

by-piuduct of thc aíféet> lf so | lov .. . , ' 1,1111 w ^mitributur or a secondary 

’ h ° W “ n . wt d r T,mne with Presión whether the 


manifot contem ufa mo«| iv iu cauvc or it , Kmh , 

«« ™ "« a. r, »¿ sr v •” ■ m. tho ,4 1. 

iM»« *c moni * c h™' "‘’ n "'' 1 ““ l :ln jb " or 'u.l afer dcpcnd 

extern to w hící] lt ^ ^ (fn 
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dcncy mi rfn mi] 11 i'irt’um^rsbcd or to spread a quantiumve vári¿hlc whieh is duc ro 
viriaEbm ir sometí urig which might be l dled the strengíh of che a [Toe uve procesa or 
tQ¡tsspeeifli:iryr Or is t 3 ii* a furu imn either oí die streugeh or rhe speeiÍKÍty oí the cir 
nim^'rtbing ítefirnse nkciíünismf It the Lattcr, tlien an a i Jen niay be quite as ¿bnormü 
whrn it ]5 circumscribcd as when it spread,^ 


RETROSPECT 


] bepri chis discusión b\ strnng chut ¡ would ask m.my questions ,md answer norte, 
iíi- is prcL'im?3y u lut J hase .loras 1 and I nfírr no apologles, especial!} sitien- nony of 
ihcsc quesnnrtf h¿ve never bcen | askvd beíote. Furíhermore, e.nh oí diese questioris 
jud ilii-Lr ultímate amwefs bear dim rIy, ,itid I believe importantly, on .ilt experimental 
Jitd thrnpuulk L'ousidenttions rf jfferhvity t omequendy. if these rimiiuations lead 
ultbau&dy to dranrr clínica! and experimental vendíes, I ^al3 be contení. 

MlCuiloc u: Mjy 3 s.iy, belbrr I thtms i upen fbr geni-ral disi usskui. that diere Jte 
ihrt'L' temí* whith yon liave used agdn and again which b.ive noL suíBcicníly sb.irp 
¿fcfimitinm* namcJy; -kelnig.*- -.líH-l i.» .md •cmotiorM 3 líese linee have chased eaeh 
flthers rail* round ,md round withnut rnv heing able to gt-c liold of fhtui.You appar- 
ently mean difieren! things by ihem but I arn nni ,ñ al! sute wh.it the différences are. 

Ki. jul: A definidor o the irisar tbiit mines at the end oi che book. rever af the 
h^mning. It ii Jike imight in psychothenipy. You cannot start wich it.You have to 
■idiieve ai m ike end oí a hmg. baiti poumey l am entirely happy, theiefore. to s.o 
ufFcci.* or »eiTíutio[Li„* ot +Íeeling 1 í and say thev ate ¿11 appTOximate way> oí idtntiíy- 
iflJ5 m expetirnre. lí I iry to define these more prense!y, I would be ¡tOiíig thrcnigh -i 
píeudüicicntifie dance that would be me»ningjcss. 

McCdlkk:h; Uut j ¿tía not huie whether yon mean diberent thuigs by iltem. I ihink 
ysiu ib. 

Kwie: Ol courw, I do. l"ht« are niultidtnremiotia] cxperit nces, nn dintension «'f 
wlitL-h be excluded Jt this time hv r ovet precise dcíiilitioíis. 

nBBHT-SMiTH: then po an íXf*a&, t »n^ tíu* for the purpmes ot thk d.scussmn. 
wu áon\ mean vtr\ difiirrent thíngs? 

Ki'fltt:. The meanings ate owrhippiiig I f^bift firom oiie tcrrti to tht oth* r on > 

Mije fu he boring hs 1 repea ti ng the sanie cénit ove r and over 
Ffít \íi ü\n -S.mi tJi: So it is not wty diiíerent. 


MfCXíLtoiviij Elcgant varia tioci. 

Kuait; Yes p thaís nghl. , 

blia.mil.- I)r. Kubie nteuTioned the possible utibty ot being ahk oj qisanti y _ . 

' h ' n & tn other f)ddi ot’thr natural «h im v tho I.hmik- oí .ntrodiifinf¡ ■ . , _ 

J wjyi i importan» step tbrward. síkJ í admit Ú^ucjs^í anb l-cmi 

^'Ning lo support the suggt ition bcK. < >11 tho other li.ind. th ^ K '‘ f |L llcnt ty require^ 
catim-nuny faetón whose iiHeractions w do not underitaiK. . r nit , j-xactly 
lotBidcrabb ánalvMsjust lo be ühle to ñame aitnbutrs. And U is noc l u ma¡1 $ 

>^LI t-ould do sí you could demonstelte that man A ts angrie 
h^aly how wmild you use the measufement if you h-\d it- ¡-i vimum. 

K' m\ Thcnt ]s no human biogenetic need that operates m ¿ we wiíl 

r edi> riot breathe cmly bccause We rieed ox> r gen.True, i ^ -Jjjj inspiration 

1 im th ir i% not wby we dnaw my speeific breatb. o ^ ^ , m n'li 

M this mornent I sutiet írom an oxygen debt itv lu 1 ^ which pl¿y 

Kütlitr. there a mixture af eomplex psychologicl 
my rapinmry pattern iri .in array nt subtle eompu s,UIls 1 


1 * 3 ] 


m 
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Biogenecie appe cites rajige in a hierarehy tro ni che simpiest to che most complex, che 
musí complex beírig, nactLrally, thai oíd txmiblemaker, scx. A psycholthzical supu 
tbrgc nf compulsión s and phobt¿J¡ operates 011 all, but incMses steadily in imporcanee 
from une end of ihin vpectnjm tu tbe ocher, Bui ive have 110 methods as yet ibt mra- 
'•■U1111!_! í 1 1 l- reladve mies of hin^enelu neeJ and psvt ImlopLjJ slj perdí.uyers m ,mv iin- 

gle Ad- lt I drink íi tjass ot water. it niay be casy tu tecogniztr quabraneéis che concur¬ 
ren t auivity of.? biudiemncal and oí a psyehoiogical Huperstmcture. hut diere are no 
methods by whieh wc can estímate cheir re la uve roles vvith qujnticjtivu prca si oes. 

Bigéhüw: Can T t yon itieivure k by externa! effeí n, to che extern thzt yon w.im [o 
measure ic? 


[**1 


Kijiuf; No. I do not think yoii can. 

Fkl:mont-Sm 3 th: Meas un: ic un ocher peoplc, tí ir example, meas u ring .mget in Cernís 
ofphysioltigk.il diriges in blood presscire? 


Binii.owr No. 1 mean, if a man is arigry, it is important onJy in che sense r ! siiggcst, 
dial a psyrhiatrist worries abow ji, cúmel y. ií bin. anger interferes witli bis beiuvior. 
Nmv, che excent to whJch he íh angry is. re presen ted by the extern to wlnsli 11 ínter 
feres with his behavior. Isn t tius ali che measurement chac is ueeded? Is dm not a u us¬ 
ía rtory working tech ñique? WIl.h i\ wrong vvith chai as lar as your tield is conceroed? 
Kunni: A great tmtry things are wrotig with tbat.hut that tabes us inio a very ditfmnt 
and complex issue. Men do an exiraordmary ainotint oí va tu. 1 ble and ttóefuL work fbr 
all kinds of coniplieatcd rcasans of wlueb thcy are unaware. A marís anger itmv be 
completely neurock and yet productive, fake a man who vías a paciónt of mine. He 
probably did Creative work in bis tieüj .¡¡^ ¿ny human t^emií in chis conntrv, vet the 
man has lived in a Lempo r cantruin ever sin ce he vvas a child oí about riuir ni hve. Qut- 
wanily, be lias often ni^ked tbis^ suct^^fully ít>r pinocha at a Cune, but people in gen 
eral do not know hoiho oi che tiñngs lie has dome m socrct, only Ihh unhappy vLetints. 
hurthermore, tus buned rage íltialEy caught Lip ssith him and lumbled him into j 
depression of suicida! vioJence. He h.is been angrv, without idcquate current or ini ti - 
;, tm£ reasons, aJ] lu$ lifc and ibis selMeslroy ¡ng anger has aaiidlly enorgized ]iie cutiré 
career and ¡nade him enormously pro | dueuve Yet ic lias ncarly kilied him and has 
nudo him in many uays ,1 very si L k man. 

BíGtunv: Ic soems quite likely to me ihal meaitiring anger quanritativelv, which 1 
understood you to suggest wcjuLd be desimblr or useíhi, would in fact be .111 impossihk- 
thing. ic may he an irremovaHo obstado to your toe hinque, if you íed that it ¡s an 
osnentiJ scep in order to go forward, becausc che re seems co me ver\ littie hkdihood 
chai there wogid be any itivariant measure of anger fmrn ono man to tfic nexc* ailv 
mure than there o any imar.ant measure oí practicillv any ocher sensor, pmc^ 

I here is no reasnn lo think chat I goc che same sensación xvheti ] ted a certa.n teinper- 
aLure as a n ocher man does.TJie nensation is a subjcctive cxperiencc whidi is a hoictiüll 
ül m >' b ^ k K™ nd ^ L] ^ ! rfmy System. All one can possibly hope tu do 1 h cu judge chis in 
cenuH of its etfect itpon cuy behaviur.As a elosed sysicm, I have cemin mu cinc of 
accivity, a ccrtain hfe, and wheihcr or not I am angry can be hidged hv whether or not 
rny bd.av.or fus been disturfeed from ics equihbrium I think it i, mitossible to hopo 
to judgL wlu-rher I am as angered a^ ¡ny neighbor by a oettam cvent.This is a fi 
memai obsede which can p^iüy never be removed, su une rnav have co orient onrt 
thmking in terrns oí measurmg entirely in che terminal sense 


h, K ;T" f T : ' ,erea í ÜCal “ f ,he l ™ ublt rhjl h ^ coming n P W hcn w T plk 

h ' d “ C t0 USr,le lIk ' v™* quantificadon in a n,h« vague senso*, using lf m 

Zi ve !; J™' 1 V nt r tlVir l y L thaC **”*i"B - or ]« s th.L!i únd «nenv- 

abl>, very n*d* e q U : L | m) somethmg ebe on the one hand, in d Lhe preces ot con- 
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sírLk-Qn^ an actual calibrared sede on thr oíher? If we couki p¡crl rehtionships by 

pretmiing that there is a nicr cnlibrJtion seale showing that onc ihiiig dirruid be 
líTcaiiT t)i ni or less iban incuben then we »i>=L3Ld go baek to observación and. having 
rtiade our pttdieuon, perhaps ebeck ii, withou! -ever having h;ui .i reali quai utitu atíoti 
but luviiig pkycd at a vm of pacudoqiuntilying? 

Uicii iowl l would see no liopc of domg that in ibis fase bccause I dpn’t think there is 
an invariante amang individuad 

Hw hin-sün: No. It couki be done, ihouglx with ;t single individua] ]t ■ unid proh t- 
My be said that a particular person al a gLvtti lime is more angry tbati he is ai another 


tune. 


Üislowl But OTÚ y in tenia of a meaítircmeru involvitig a deviation oí bis bchainor 
itolil hk normal. 

Hutchinson: Y«. but if ymi cini do that. then yon an say .ilnuwt Tiothinjr « alL 
H'ith no sundíirdt of referente wh jtevcr. it can’t b< sud vfhothiT the people th.u wf 
havejüsibcen hraring dboul wene really áck ai a]l or whether tbey weren t a ^otx l ■. a 
itwjrc normal ihan everybüdy we have cver mee. | 

Bicrow. You can say that a mans behavior nü pathologic compaicd witb thc average 
person, but yuu can + t s.ay anything more than that. 

Hütckíkson; Ymi dtm’i think you can viy that a persona behavior at ¿i g^en time i* 
more pathedogie compared to tht average person titán some other umt w ín ^° u 
rould harclly cali bis behavior pathologic? 

Bkeixjw: 1 donbt it. I thuik there is a strong tcchnicat dUHculty here. 

t would líke to btow whether that quejón can be amwered .itTinna- 
tivdy or tiegatively. Dr. Kubiír , 

Kniifc: The queslion indicatt^ hnw hard ii is ic t;ei a%vay frou. ■■ ' r 'M - 1 '' 1 j 
and thinking. In .i tense, my whoW purposc ivas to avoid fermiikiting thc quesmin m 
■m unnimvt-Tjlile form by breaking the prt>blon at eiiiotion-d pnK^to 
menú, tome ot which can be subjerted to variaus kindt at ^ L ríL j l . _ 

it ^nne points useful qmnütiable data. At I taJd betore. w iejl ,,v - r a J ” _ ¿uber 

befaig angrier than tnodur of bring an^i-u-r ai ccl ^ 1 ? ^^!f!Lanv variabto m 
itiomcnts^T describe a ccmhised, complicated proeza whach \w> ^ f 

■t d,« I do not belicv, it can be quantit.ed as a whofc. On the ollicr hzrtd,* we^n 
bntak it into componente which are more preeiscly ddino , f-' ul 1L 5C i m uljs 

m variüus quantitiablc forras, nuch at thresholds of vuhicr.i ’n ,l V 11 ^ rÍTne 

thc vambüity of $timu1í which evoke ccrtain ccmlparabíc emonon-L . tra|ls _ 

during which an individual remaint in one emotional sute befo t 
íbnncd into SomethLiig rlse. . j |t |^rent 

Bate son: Cernid the qiiantifieation problcm be appaíathuL tn>ni ■ f ^ ^ unian 
atittlL- aico^L-thcTí One c,f thc things whn h i* üí ^'■^u ’^í-irci i» premia ¿bttut 

°^ ism i* lhit ^ upmt wi»t li •' • l ']' sbo ^l. ^„iv prtanbea ah t >ut hini. 

Jtse B ^ n d it$ pirmises ahout the cnvironmcnl. In an x j enC c bctwceti 

^It.intbmurion it the meaos be uses in arder to .x ixm n l üt l . 4 w hich he 

ts in bis hcad and what .s outside hunsdf. f .oai-sceking r whilL h k 

Ericí tn tiiake in the envi rom ue tu so as co have it correspoiw __ nhejioiiiéna that 
'nsiile bis head. Ir reems to me that a loe oí the nrjitotx ’ irU }' s \ L , , h;j , u ^ n a wrong 
ti* Kubie has becn lalking about ate ins-tances where m carlier. 1 

cutirse, in ajensc+in his attcnipt to makc lus nstorímtiJcm lo . ^ ^ecause I kno\s 

knowthat glass ls diere becausc 1 toimh ir. Jnd I know lA " a ' ^ oUt th e pcisition oí 

■tty aitti is.Thtí premisc aboui my jrm lS l 1jrt ín /. L nu r conclusións .iré 

the gjass. |f the premises abcult oiintrlves upoii w t 1 
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somehow falsc. and wr are unwilling or unible to chango them, we then havc Co fiar 
ther tjíls-ifS' our vicw of che outsufe wrid in nfder to gct buck t<j ituldn^ any son ot 
scrtütf agaüi Wc havc tü Forcé an unnatur.il saludan upon che world tu ¿ccount for that 
[&6¡¡ i ei wliÍL’h vvc are wrong aboüt ouiselves. 

A thirtg like rtimnír ¿mger, Lt seeim to me, c on Id be Císiiiidíred a? aai extrapo laduu 
front an tfjirSy traumatic angrr situutioii which beca me? generuhzed i uto an especia¬ 
rían 1 1 1 .Lt the worid is sueh as to make the person angry I ,im Urtgry» and tfiereforc che 
worlri itiuííi be so constitutod as to multe me .mgry, and 1 shail be anxiou* íf ii imY Or 
che exatnple of the man Larry Kubie spoke ubout chis ¡norning, the man who FalLs into 
anxiery whenever be is successful in lu? rmerpri\es. 1 f he has a niajor pnrmise riui lie 
eartoot bu mccesífiil in bis enterprises and he \tiL'cessfiil 1 ib en then; is wmethingdis- 
Onepunc ubout the worid and he musí fulsáiy hiin.se] fin some way; be inust forcé him 
self i tito depression, for instance, which will valídate Iris ¡mjor premise abüiit hiimelí 
and the wodd i ti which be lives. 

The question of quantifying pheriomena of Chat kind I wuuld thmk io be a question 
uot of quamlíying iutbrmation in bus, a procesa sueh ai wc are Familiar wiih troni 
other field^, huc, rariier, a question of tjuaiatifyiiig distortions of systcms ot bus. How 
can une measure haw angry a chronicalíy angry person is, or ihc dimitió disturbante 
rebeed to the anger in chis person? h diere conceivably a quajitificarion vvhich coyld 
dual widi tbe distortiou of his informarían system? Ot perhaps we should ask aboui 
runu of distortiou, because the sysreni circular che more wmtsg hf is, the more 
wiDDg he has to be, and so on. 

Bit RIO w; I am attempting timpJy to make a co ojee ture of the fbUowmg smt: thai in .l 
fidd as cxtrernely compSit-ated, becausc ofriie variety of data entering ¡t constandy, as 
is E >r- Kubks, die things described as anger muy not bave sufiicicndy deierinin,itv 
eoonh nales witli respeci to which to make ¿ tneuningfiri measurerrtent; tbal anger v.ir- 
Les from onc person to the mext 50 vastly that diere iü notlimg which is .in mv-arúnt 
[fung Lj]kd anjrer in man A and man 13;and th;st, in facían atternpt to estabtnb tins is 
siniply svdsted rime until more is known abotit the spcciíifity ot‘diese componente. 
Batlson: Yes, but could yon coneeisc of having a niore abstr.iLt variant appr.iring ^ 
anger, appeanng as anxicty, .ippeating .o Fear? 

Bígeiíjw: Jn a tLeld ]Lkc natural Science, such chingó as this havc been úseles. Mea- 
surements which are iisefid can only l^e takcn when the thing is so narrawed down 
riiar ir can be sasd precisdy what the cuordinate axis is; exaedy wbere is tbe evidence 

■ r ’ | t ] lí t>1 ' hi thi^ man or (Hat man; exactly what s^ it ibat ss to be moasured: lt must be 
describable wirh a prei he set of coordínate?, then u can be measurcii. Hur chis is done 
only in very simple Systems, lt is never done iti anydting as con ¡plica EL-d as 1 under- 
stand psychotherapy to be. 

HuToutíSf in; But how can you undersbind anything jbout p^ychiairy if riie svonl 
anger in the way Kubie uses ir dcWt mean approximatdy the same thmg everv iirm- 
[¿ti he uses it? - 

líioi.n jw. lt can mean the s.ime thíng every tune he uses it. but w still niay noi know 
tmoujíb about it to ineasuo.-. F cu example. yon ntiglic rncreiv say it is piesent or is not 
preseoi, che way you say an animal ls a dog r>r b not :í dog eveo ifyou doirt know liw 
big he is. 


EnnoRs Nninr: [>r. Ltigelow ha.s the fbllmving comments ro add ro hi? rcnurk% made 
at rile conference: 


To me, rh¡ S pcnm in the durii K ÍDH ill|ocrat« j cm™l and longstanding inuiasse in rnm- 
betwcen ^rk e r in m4t h™ UI k- a | nr phpical fidrt, and d,»r Whn W) Tk ,M 
blolugical, socul, ür ^ J firids.Any t ho Uíí htfid p!iyiii-al S , leotist * .o.npl.tdv m.«nt 
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whfifc MiifttHiiíd by rbc fací thai m cxp^rimtrtML icehiiique ¡3 ki_- psydiotberapy demon- 
sLtáblv wofH amaicd bccanse ol" ihc vubtk-iy eoniplrxity hctcregrneiry oí tlie 
¿júnaasn i n which ihí (xpcrtmenu are camed out and tbe litl.li i l^i LiLu ñauare ot tbe meth 
«k of cxptarattnii and of pioducing me*bhcatk>rt Oh ihe other tund, dir reseurchcr m 
th t Buirphyncal tWSd.% awM of Ó» owrwli^muig iTnupIcxity t-neoLinicied In hi^ fidd 
rum^ bopduüy tu maihcrrutin for help mul? niachernaticjl meihods -are known to aini ai 
tundlmg, cnmpkx tnmijon^ by rdüdng ihcm to terse Matemente ifirpugli ¡malysis. 

Becauw ií Rtme chal ihe n>cthcHh oí ibe niJthÉtnancal-physical fCntínttt do SttCcaMfiiy 
Kducf situiíwn* ctf apparenily great eampkxity io himple formahratium, it k dirtLciilc to 
píTWJidc non-ni Jthenun l i Jin tbaC thesí wrcessfí .HT due ID e*senlial]> sllll P L TS * 

And ipp]y tfl specul siíiutions not general !y fourtd II t [he re.¡l WLutd ai expermiem. ^' If 1 
ciccidy general nutheiiuitkaUphyweal lecbmques upa ble til bandímg compex, n-Urot^ 
mus, and interrdaíed daca arnl of reducing tbeni to conciso and iiifbTniaiiün-preiervtrg 
fofmahsrm do not ™i usday ji>d may *u\\ he a krog #¡*y oCTbotó methods that do exisi 
Hequitr (pn-ul, and ¿re informative ofclly wheil ihc pmicvkt ,irtlrn i-iI ail *J 

pmtxnksvQbwd m undeniood tiut ate ttAgondy held iu viívv a^insi ibe bacicgmimci 
liíiutLon concerning whu h ioíereneo are to He dnwn. 

Mbccnceptiora as t« [he luture oí dus limu-inon are frequem. 1 t ^ T l ' lV<l 
níteasurcmfnt if tbe baria, of siiencc.i and non-physicTSES íli^wnwy *- ,evtf ^ , 

mem is mote mccndiil in the physical sciciicn because -«míe- quanncu ^ '-’ H| L 31 
di^rtlv. tbr ™mpk% mrre, maa. and acirekoíion m NewionV kw Th* » isuiay m 
bdined to be thc ^nüai reason ibr tlu success of indurement (and Hiaih«]WHLj¡ I 
mubcHHi) m ibe p^iicaJ seknce: and, in fact. ic diotight iv K 1 - L tm^ j'-inir.' nu f 
cípü^n dut MgnitÍL jnT tjLuntiiies ean eecr he nuM^nred tlirecdy. In genera , 
bí, k n iiw^ done thmugii sonríe more or le^s indirvec inanireRLaLinn, ¡ .e,, ^ _ 

cifTCcd upon a materia! nbjrct wben aecdrrated or bdd íürionary ]l1 c e Lir * 1 ‘ ^ 

EUanü fickiauhe rncasunr of ihe mx& ol the objcL t. m liv 

M«mb^ { fl nd Henee OHtktlMÚC* Tedne.bility tó .mipSer 
bebfved u> be mote dirredy rebEed üj experimenta] repeülabilnv 3 1 IB | CM ...j -j 

syted prnpcrty, If angír loliIJ ahvay^ be mfJilired H\ Liu'^sirir^. ^ 

: «h^Z, ^rr (.-«MKtJiitK- -i reproducibly «l«ed «he, 

nrjHHi why tliis jtiup: ol jngtr wcmld not be J-» T-cli.iblu jh\ "i ■•-’■ L , [ t 

^ .. £ íhvs. al «cieñee, ,m< ,, ^LUble , b,- *or 

ic ™' J fMt. huwever, thjt sULb cficCL, .nv not ^rniply (not 10 ' " lU1lI “"; 11 ( (r.mgc of 

.nd th 9 ( dik in to. ihe iWd D tic w ar«HUi,i fi u» «kc blood P^rc * a 
^líthet thaii becausc it as mí iihükcí fí JU P c - i, , í(Tt deter- 

10 ivpeat, itie miuíiility oían estcnullv inc*rtir¿»U- ^ ^hetlier i» « 

ntiiMd by wheiher it » dúm or inditect - * “* ^™ eet K . ^hHft iwte is «jfli- 
i'mpl-y and reptodutibly tebted to thc phtiiomen.i m . . j uni ps oí |f,opi m 

plíx, not yKpiwsibk- tw j sinoorh iurvr. lor rximple. hm > 1 ' ktiboiiím cnter r 

it, gt j| niher ümaaitrolled factor s«eb ;is eoíistmition. LL 

■jiín tht gay^if is jpt tu be ynsuitjbk fcr meaiürinjí the phenon^nfl. ^ a myeho 

11 woukifccm bo me dial úic diñloalty m oitasoring quantun^ o ^ t ] litE l 1 il j 

cliLTjpisc lies 3 ii tbe eomjd™ty F JTid ineoiiswpcy. nt iheir i í3tlJ,rL ^ 1 tjlilJr e. !u •uuul j 

Eldi problon h IO Erate ouc üh^se i miTifetiutl^ betoiv .mcmpini^ _ ^ p j or ¿n^ l l>i 3 TIGf 

lüFaLulous wjy, psychothenpy seems tu W .1 tuclcwÍií ^^^ntiaUv corred in 

tum in d very rompkx and incuilitant Éldd; therefore, ' pWn |S1 r he physical 

i' e:liiHÍ. MeasuTcmem {and metrie meiliod) is nut the Y .1 rllí ^xpkH-.ition uf 
Sciences- rTí-quemLy. idennfitMnori. of olyects, tbeir L '' 1U| |U r ‘‘J LÍM . 1tí jy profn tVoni the 
EW-ir HMeríonnrction ^ J very hilociíM ob^ci-v.iuon.;! pip tt 131 ' ■ int ^ ts ' í5 f mathematicí, 
Application of sp-e l'L.iI , 41011 -metrk. ironibuntEOruI or tope* í 3 k l4: _ + ^ ¡A-ndfLcd wicboul 


Ie ¡s.qfcnnrse.lmc ibac objeets (e.^.^fijEBliOIT ür 




¡lll ptyinij; a dí-iñion as to (hcir bem^ pi CSCTlí L^r nut tu a -,igniNui^ 


eX.rei ir; i icvert be I 


U secarn to mc r m 


thc 


ibis deciuon impkes mucb less cb-in qutwitítariw mfjsnn hk m, - ^ ^.pbistry e« 

pteíínt State of i^norance ecmomiiilg tbfi |Mycbopb> ^ A \ 
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iaiipjy üiaí any particular branch ni nutbeinaticv, combin^eoriil, metric» or othcr is che 
parcieulurly approprb.tr tpol. 


m 




Klüvek: As rcgards cmoticms such =is -ingvr and fear, the horniic psychology of vmi 
Monakovv; vvirh its cortccpcs of ktisis ¿nd i'kklisi^ conviden. íJ] L j rmpuíses and cendenLius 
associated wiih thcse cniodons to be the most fundamental trndent 10 operativa ni 
behavior, nainely, the cendency tü approach, touch. attack> or tight* oís thc oút hamt. 
and the cendency to avoid, retreat, or flee + on the other. Hediger, a Swiss zoologisk 
□btained qu a incitativo data on flight or escape reactions, (3) although lie dsd not stndy 
emotions io animáis such as man or the domes cicated Norway ra.c. aniimk which íji 
che opinión of Curt Richter are aliku in havmg .m inadequjte t%¡iupTneiií lor nieeting 
stress (4). Hediger, sctidying vvild animáis umlrr natural vpmiitionv fdund dial. wlien 
cncountering in enemy, a wild .mima] shows an escape or rtight rcachón as sumí u the 
encmy appraaehes witliin a certa ni distan ce. The | dighí distan ce varíes with tbe spe- 
cies- it may be. for ínstame, iwo. twenty-fivc, or ti ve hundred yaids. Hediger bdirnS 
that che impulse co escape tmm ita enemies, tbe cver-presem llight teudmicy, is lar 
more powerfiil In clie vvild animal than impulses jssociaied with s^x or hiuiger. In fact, 
a &udden reducción oí rbe íiíghr distancie to zero r chai t\, capcivity. may Irad su death- 

3 should lake to ask Dr. Kubie a qui-sLion. Yon mentíoned psy chosiirgjL~.il proceduiei 
lipón elle brain in eonncction vvicli enmtmns, I am vvondeung wlietlier you wanE co 
niake spedílc vtatements abone che anaco mk~.il suhstratum of emonons. 

In 1937, f showed ;i hltn befo re che American Pbysiologícal Society til ustr,i ri r-c 
streking chauges in eniotifin.il behavior pmdueed by ,i brain operación m a rhcsm 
monkey, 7he changos fbllmvmg che operatioji indüded niarked Jiftcremes íti sexual 


and oral bebavior. I hese behavior alcefation.s werr broughc abesut by removnig ncaior 
poriiojts oí che hippoL'ainpus. une us r amygcbla, and temporal ncocorcex A few 
montbs Inter Papez (5) pubibhed a paper which is now general!v considcrcd onr oí tbe 
mosi brillianc theoredcal pipen cvct vvntten on anatómica] mech.itnsms in rmotion 
Starting i rom an analysis of netinoanaítarnical, comparativa rina tominaí^ clinicak nniKv- 
physiological, and neuropathological data, he advanced che hypothesis tbat certam 
Thinen.cepha.lic s truc tures ami their connections constitutc che atiiicotnical siibstt.scuiii 
of emodofis T ¡stmetures whíeb svere prevm m¡l y believed to medíate olfictory hmccions 
furcher experimental work has lene support to thiv víew Chat rbincncephalic stmetum 
phy a very importan! role in emotionaj bebavior (6). E am curious to know whether, 
iti psychQaualydcal speculatíons betbre 1937, there was ever any hiñe or recognición or 
tlií Cundamencal importante of thc ríiiocnctphalfiíi tor emotions.To most iiivesdgators 
m tbe ticld, ic wílk somcwhat oía surprisc that pare of thc brain sbould play vuch -i 

Lievisivc role in coiincction vvith ernotiom and personabey- 

Ki-kij.: I did noc vvant to disenso psychs^urgery; [ was sirnpJv indicating some of thc 
wc ¿sk OUf3e ^ abt > u t the eheets of a.iy procedido» emocional pmeessev. 
thc pmnts at whíeb they aie vulnerable and alterable, etc Wbac ic really como dmvn 
to is tbe íact that the subjecdvely-perce i ved emocional statc is only a fragment ofeotn 

plex torces, a consciouv tragment whieh representa thc resultarte, a kind of dccbraic 
summatian. 

Qu*™ : just , smaU poim of «maimcs. Kul,U- tned to de,l wl th ^iiüer. Both Biif- 
eW ind fiat « or ¡ J eonsld ^ d - ! bdiew, thc qu.intizaiinn of che rfer, m tíie 

^qry .n.n, ,nd tí,., pr«un^bly on he done in ,ome way t )n the other l,,.ní.. num- 
her o very íiifTerent tctu.ev of *u m ™«ld :.lso be qu al «i rc d. ¡„ ^..¡jh renr^mu- 
don. Bu t ic sv-on t work co do tu o quandzations cogecher 

J ,Badenc T 1,1 ^ m«bnp to J5SU ,nc th.t the 
2* óf* ' J¿ OÍ rhl ’ P h r ical ™ neecssirily rhove .pp.opn.tc i'or 

m ° St ° ! tlK "*»*“««« ind other flddv. but therv- are „ where thL may mu be 





THE PÍ.ACE OF EMOTIONS IN THE FEIDSACK COKCEPT 


S ?1 


[nit. Spccifically, cases whcrr (he puinrc is so eompk/x md variable Chat the í ¡estali 
^l T l -, [hit lié uscd dfecüvely by the cxperts in the field may be um variable trom 
cae to v.lv tbr miantitativc mc4urcment, and y el t onfigurations may h*ve use. 

Míinnifr: We caartol understand the qiumiñeatioQ procer wirhnut considrring 
ftcmi m inatortlu-physiologie ptmu of view the regutaiorc of emotiom. Sonic regida- 
Niri irf emocional pariern* m th,e hypótli.il.mius are known. One arca, tm itistance, 
induces, when scimulaced, jnger and Jefensivc rcaetions. Anoche r a rea is relatad 10 che 
oral sph«e t wilh its alrnientary and digestiva drives; stinmlation ot chis arca in che cat 
pruduees bu] i tilia. Anocher snbstraie i* related cu thghr. and anudier, not ton \ve]l 
beated, ts concernid with the sexual futKtions. AH diese pattrrns T clicited by eléctrica! 
slnmiladon in animáis, may ;ilso he stirmíláied during epilcptic attacks m humana. 
There m patients m whom a tiight paite m is mduccd, the so-called porioinania, and 
íirliíT cpifcpdc paticnts in whpfll aggrc^ivt- puterns are didied.The dear kpumk-dge 
of the irmomtiz-physsologic orgarttZJltton ni the emocional patterns h a necessary am- 
tüdon forerny attcmpt at qnantihcatioii, 

iti ir Latí on to ihc same copie, I shuuld like to cmphasize che part playrd hy »tenaon.u 
í fiction wltich wa\ difheult to bring hito thc discusüinti befóte. A general!} bit, 
triKiott awarcnrss is che primary eondinon thr establrdiing commumcLiOon 
brtft'ccn indfvidmb- U is. howevcr. by no nieans & uifticient condición tor emociona] 
acbpatioti. Alt adeqyatc adaptación téquires a selectivo inervase of tensión in otiv •>> 
nwther dicnccphalic arca conKoHing instincrivé hehavior, m the ateas tor aggfr.'ssive 
mariné, flight. ocal, or sexnal drives. En terms oí eybcrnecjcs* ntie diuuli, go tnn u 

and correUte wjih the ncuTOphvsiologiv pacterns thc psychotogií p.ucsrnsnt en 

certainly liave in amr minds de h ni ce rodos, which eorrespond cu ch 
patcems of aggrtssivüntts* Hight. and sexual behavior. I he probleen s ou c 
niised, ihetcfore, on both levéis. f 

Tta»: Tin. rrmaft dnesn t fH quite as wcll now becaü^ yon have ati^rrédp^tot 
] t IV. Monnicr^ but I agree it maj' not be particular!y ífuitln Co fl ^ l \ f1, j , 
^gtees of anger, dtegrees of tear, and che iikc, iti an\ di reí t l.t>non. c is ^ 
íitough to jri-swer che qnestion svhethcr they are presern l>t 
paiticularly senous pmblern when we are trying to describe tht. l tet its 



ful taiks, Ttiii grnup indudes mrn svich inassivc bilateral . 
fxrrfCTidy difTioilt co Und any spe<. ific iritellectual detit h even r i 
nL;t, Fj claimed co exist Thcn people tell uv, A\ut yon are loukin 
&hit yuu sliould be trying to demónstrate is t changa in d 
a very interesumg pn^ibility: a dissodafion ut intellcctu.il 
írnsis. The 5iig|iesEn>n implies tfciat diere can be an aífeetive c i-i 
Jicy dcmoostriblé inteUeclnal change Is chal possible? And. H 

ündijjiT ] ff jj, Ulir pjtiencsf 

In Mime the prcblcm mí 
^lective lciiotis tn the rhmenccpl 
l f - v n. b [hese animaba ecmm be 
Uíiainhiguiius way. When yon de 
djetiíccphaIon oí j caí, the l -it mi 
M05L observen would agree orí 1 
with dectrical idmuktiqn in a 
a Kc¿e that the eat acts .1* i fie wan___ 
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íng ¿l that moment Bul we are olí the derp end. if wc cali that behavinr analogous ni 
\ human catíng compulsión. 

G enera lly, cverythírtg hecoities more eomplieated when wc attcrnpt ío cvaluóte 
affective changcs i» humans. En mir series of frontil bbe cases, somc are appnmitlv 
inueh more irritable than befo re che injury, Ochete seeiu lo be racher apathetie. and 
very. very many sccm not to have changcd at ali. Are che) really unchaugedr 
Kinsti:: I think che primar y pcublem is wh.it ts meant by che afFevtivc sute itsclf. E*rob- 
.ibK uEl of us c an agree tliai a certain man is angry or sad ur ga\ and have a usable ]dea 
of Ssbal we mean, llic ijueslion of s,|iiamdie.Jtn hl t ornes Up :¡s soon as We ask h.SS aiy 
ihing ni.ule litm more angry or les> augry, more or less gay. Áre svc guing ni use ;e. dJi 
iiniex che man * sdf-sksttipdon ot how bis* mead ícck ío him; or are wc going En use 
che ovort manifestad ons of bis mood? Hcre we come up agaimt ihc íact tJi.it some 
perjple show fheir teclings. wheneas ochers bidé che ni. Then we ask whai about che 
íTiood itsclf h this niood somc kind ot a self-susiaimug eótitmuum. or ss ic duc to the 
Éaet tliac man is subjectcd to a continucms batteruig, which I have bktncd tn Bcowfiiaú 
tnovemení, by scartcJy naced sdmuli which mustamly thítJsv birii inlo eniObonal 
stares: And can bis vulnera bi bey to Midi a batte-ring, which may he oCCurring all ti Le 
time, be al tened? 

In other words» we can observe jn emotion as a State, describe ir and agree on if. 
i hen we can aguce Chat some kind of a c han ge lias occurred m it. Pm!>ahly all woultl 
he sn tuil agreement up to chis point, un ni we talce the nest stop and say, in wliat docs 
ilbs changó eonsisc' How lias the mood been a Ere red? A\ soon as wc gtt beyond thc 
descriptivo levcls. the pmblcm beeomes extraordmariJy eomplieated. Yet; we have to 
devise ways oÉ diinking about chis clearly, or ac léase ot' describing more predscly the 
arejis m which chances occur. Un til we can do this, wc are unablv to mea su re any nf 
them. 

MoNnier: In L>clter words, ilse piubleni is to tmd elle psychcilogic concJanon of phys- 
iologic patterns, í.e., to salve che code. 

Frank; What Dr Kubie said i^ very reassuring bccause Ins statcmern. ^Lei's lalk aboiit 
ait étnotionaJ process,* is j grcat adv.mce ov r er the usual practicc of pieking Orle and 
reifymg difierenL States of intcnsicics V^e know wc are dtding wíth a continuum. but 
befare wc can arcenipE qnantification, we may have to try to stace some of the dimeu- 
sions, whether rir not they can he rne,usurcd. Are we dealing with acute wt chionic sit¬ 
úa tiiMisr Are we dealing wiih a process that 1% piwríkcd by the imntediáte, preseiu smi- 
ation t^r by someihmg that happencd a long cune ago where somc feedb,i c k proccss 
seeans to be operating: Are we de.ihng with a procesa that w irradiating or is lí local- 
izeif? Are wc deating with an expresión that eomes ouc m some sort of overt motor 
accmry L symbolic Languagt.or in somatic visceral siis turba ntxs? Is the target ofexpn i <- 
5,011 ;Wlothcr penan* a íymboi, acnvicies, or rEie vclf? It seems to me that we can build 
up a series oí posible dimensión* oí the emocional procer and then heglti to set- 
where we tan tackJe cliem. E take u ¿Hat is what you liad in mind. im\ it, I ^irrv- 
Kuhie: Yes. 
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Tiih fKOBLEM I warn lo di.seuss i> the nrg.misin in.inago eo establish hujneostasis 
i il thc higa 5ensr t bow thc learning or^nmn manager to reorg^iniíe ík cntbr.il neu 
Fwiic rquifijucnt so that. hdwcver unufual .1 ncw environment may be, le ljii learn to 
uke jpprúpmtc acdoii.This appmach tu^ il 5l" adv»;rii.igí.‘ ut pro vi di ng a ^ Icai un At\d 
ÉfeLiitiiilly objeettve cype oí pmblsftm We can cemsidcr the living mausc ai being wn- 
tially similar ro ibc clockwork mansc and vvc can use tbe sdfne physicai principies and 
íbe unk' objective tnethod iri [he srudy ut botli. 

I sHjfcl cütfiidcr ihe nrganssm. then. ;is a nicdianism which taces -i burile and difii- 
culc worid ;Ltid has as sis fundamenta] i,isk kccping stself aÜvc. ] a^k. vh.ir sote ut ■' 
mecha ilkui can il be that can do thi<¡ in m altnmt limidess varicty of enviroTinicntN- 
FirstJ must m unambiguuudy whai t mean by *alive,» í assumc iliai ir chs uclmii, >u 
Bíoitay olive, a compara ti vely sniall numbdr tf «ttntial variables nmst be kepi w ini¡t 
phydotogk limits. Each of diese variables can be representad by ¡i poinier m a nr. 
nía indude snch dmigs as ihe animal s temperatuce. the amount of *u m m it= W°^ 
tbtr anifiüME óf water m ií\ us-aiev ..md r sav. dw prefine mi lis mo-l. t ani anima a 
mns las[ nmst try to ron in sucb a way .is'not lo gel intense pregues .sLddcnlv oa ur- 
tmg on its isuse. The limíte are givtu soon as the species is giveH- .1 1 - tt ,m3U , 1L , 
ttselí out of water» a fish nrnss keep itselí in water ít ls n (1[ dw caí ^ himeicss u» J1E 
abjyr WGtmcss bui to keep itseLf dry 1 - In t'he same way, 1 diall ássumc 1 i.H '■■■' 1 T ^ jL311 _ 
whatever 11 1% js ¡dmply given certain limits, and st will be juege* at.tím ] c l, 
whethd it is succcuñil in kcepmg the essentiai variables u iifiin mese Imms. 

[ fiLy ofeourse. is ni iso w-ay peculiar to livijig uri^amsins. A11 etigmLcr ^ EriE ^ ^ 
contn-j] panel in a ship, has exaedy the sanie task to do 1 le has a íow u L ' 
whidi reprtwnt essentíal variables in the ship^nd it lüs business eo run r , . :rn 
[he necdJcs always stay within their proper limits. 1 he proitm, tun. 
betwíen the manimatc and the anímate. . < 1 

1 as sume that the oigwiism his .1 mass of cci^hni tíqmpuifnt to «or ■■ ^‘‘ (r ' n V on 
mñnwist. [ shaU not go ínto wh« that may 1 *l-. Al] I fin assium^ ts ■ ^ -, t> 

J Lwut the State of (he essetiti.il variables ejn be sent iíitu ie rlc|1 ™''^ |ntHlt J[u [ 

ni.tkf the sitmtion re.il. we must tiot t.ilk vaguely alxiut ar orgamsm ^ ■ nl j s]n 

an ou'tput iiul lr.ive ihe eiiv ironnlen 1 unspei it ted. Our qu estion ^ ov ^ ^ a( j e 

tc> «"figle with its enráonmetit. a»J sí thm questum is *<’ _ cjjmpU(:a(ei i 

quately. wc nmst Assumc some speeifn emíionnient, wlut ' ' - |t£ cf!vir0 nnictit h.is 
)^u pkiíí, pttTvided ir is. dtftnúe. Let us issutne, tlien, Ehn» - L 

provided and that the atganism tiow faces it. ^ _| e¿r | f 1S 

fhe rdationsihip belwecti organi'iiu and cTivirotimeut lia-’ nevt [l l ^ t - on _ 

.ipparettE thzi they act on ejeh other m vafious wjys. ! he arrangeni < ^ ^ nlost 
y der is the one whích seenii to me tu be Ehe tnos-t interesung -c - ^ CS! ^ntial vari- 
stTicuj^-ii is rile case where the environnient has a ditei, t-n tu>n t i , 

w _hcre the amount of water in the body. B ," L m p;iV ¿te penaíty of 

eñec:t nftbe climaie. If the organism does not behave suiu 1 y 

* Sne ®d ™<7 by being fcilled. _ ellv ironment, sn same 

Ncm, must allow the orgamsm somé way ot actitig luí , , . or if it is a 

^h-ítinel from hrain to envíromnent is. nteded. I hese may u ar lc j on. The 

^ it has a volee to crv with: or a dog has it, t«th to hile witn. 
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organisnip tben. wiih its tfiectors ¿nd receptor*. iornn, wirh the eiJVtronmeiitv d syjffm 
witk Jiettlwk. 

The problem noxv bicornes eapable of bcing starcd wiih precisión. Comider che 
envirunment as a tr;msducer r as a n opera cor chat convertí whatever action comes fnmi 
che or^irustrí meo some eSen that goes batk co che organism. Leí íbe environment he 
represe n ced by che openitor, E.The organismo problem is to convcrt its hrain gnu- ,in 
oprr.uor, w[ i ich mi^it be represe nted b\ E'f It must be che inversc operaren, in i 
sense. to E, beeause if a distúrbame, starmig ac some point, throws che esscntial vari 
ables ofFtheir proper valúes, by the time the disiurbitice has buen jround the circuir 
che effeui musí be negacive so as to get che invetse change coming bauk to the «íenriJ 
variables. 

■f jv blard; May t iiicerrupc a nsoniení? It sccni* to me ihac ynu base changed the mean- 
ing of che variables. I tbmigbt you spokc of chem fsnrt as the rradings of some nf'thu 
physiologic constan ls, such as the blnod -sugir leve], on whirh rhe environment need 
not act direcdy You tiow llave cite envirorrmcrtC acring dincctly on rhesc. ,tx if thcy were 
receptor* of rhe orginism. 

A-shruv: IF you Eike r we can add further channels of sensorx cype, whicb represent a 
simple inforimtive acción froíti che environment ro the brain. Tíiat ls, as a matcer or 
fací* merely bdpiog the organísm gcnerally. 

Cri-nAtíü: O.K. I jnst wanted to be su re I wasn*t getting niised on it, 

Asiibv: I wam to liase chese rvmain direct efíeuts Cm-m environment to essential w»ri- 
.'bles b&cause thuy tnake che nr ganism \ problem real and ingerít. 

] bis formulación witii E and IV L is mciely meant to State the problem in d form 
chac is dcar physically and ntechanisticdly. One of the thirigs that I would likc to ask 
Ibe mtniber* of this group i* svhether it would be possiblc, assumlng íhese dynamiL 
networkv to be o f an excremely general type fc with dkconrmuicie* and delavs whcchcr 
E ansí L 1 tan be speuüied ivith sufonent genera lux’ to enablc the sanie -.vmbühsm to 
be used rigorousty? If thac could be done, ic would be mosc helpíul, foi it would 
en able the sonlew hat loosdy defined biological problem t«> be teplaued by a ngoronslx 
delined imtheituincal and physical one, 

WitsNEK: E would be worried about the inverse operator Tlm is rhe most distuthing 
thing. 

Pirrs: Yes. 

Ashby' I dcmV tnind in the least if the inverse is not uniquc.That merely meaus thac 
the organism ean sol ve Lts problem in more than one way, svhich is serv common. 
WthSNtíLr But chis is rhe difFiculty.This is obviously not a ncat sohnion. 

Plf JY. Certa.uily. the inverse need not exLst. 

Ashby: Truc- enough, Animáis di seo ver tliat sometímes. 

WU:S.\-lk: Bui ic presenc* a mathematieal diffitmlty 

Asmhy: The ^«ftbing that I a ni interated in „ the question, if this ^-stem is gnmily 
nonhntar and ií then? are detays so diat oní etTtct g 0es throujtl. quickly and another 
thrmiyh ílcrwly - can thií operatnr E be ^iven a mcaningfijl and rigoroLi',' Form? 
Bicplow: I n general, no, 

Asiifvy: No? 

kins. Well, presuirubly it ts a physically csis-ting operator Wh if the environment 
docs B cmaanty realizable, because ,t ,, «ahzcd.THc quftüon ,, what Uie organbm 
can realizo. ^ 

Iíh.Mi^-: It obviously has to know- about (he optrator. 
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Pin, [xj u ,hií opeiator. E, ú cemmly specitied. it is whatever happens to bt- found in 
thc amnMuncrt, Rut thc qucMion as tu whether yon can inven n or find ¿11 appnnti- 
íiutc invene is ihe importa m questiort, 

VsiiJiv: That rs it. I want to kmm whether i’ can be spedfied prctisely. E 1 is fairLy 
sritórtbrwaiti’if E 1 does mu exist, the organism iMiinot fmtl -i solution .md il dies. H 
ii does exist. then tile animal niay perhaps find severa t ‘ioluiions, Hut wh;nt I want to 
hííw w whether E can be i^iven a fijüy rigoraus definición. 

^knüí: Tlut i$ an opcratLon we would agree coutd be done 
Pim h is CLTUin that n íould be. 

■\uiby; You tilínk n conld be? 

Wcesnbe: Uy definición, yo¡- 

Yonsc: Es ibis a quemón put to the biologist or thc mathcmatirian? 

Astt&y: The ttuthemaudan- | 

ftm; Suppose thc ourput of thc physical sentem dependa upoil che input nind a 

lipón thc post.There are ways ot specífyíog the dependen*, t .m\ ¿ IÍT,ir - 
of posible aproxima tion* _ 

Bweiowl I thmk yon started ouc by saying that thc envimnment consiste d m lv* n 
tbiüg under the sum 

Assume a doted enviromnent, which wc suppose u> i*n\\ :i LL 

bcr d variable parts. . , 

ftm: He ú concernid with a timipartitu-niaüzed cnvirorunent. set Jp.irt trí,i " 
of the emiroTltíictlI. 

Uftjl. Ict's «re wh.it this is supposcd tu da betón- wf ^heu 
^nbv; It loolcs ,is tbougfi LI be po5*íWc W give rhtv ‘■° n ^ e P^ * m -.Hiisnfs 

’T'u: in which. case-, wc can réstate the OígamsinV problen): ■■ ^ . 

pfuhlmi i, to find E If E’’ IS múltiple, H tttutt find une of them. bis 

it laves; ü not. it dics. _ w ‘|| 

^üppose wc apprtucb che quesnon by tryitíg to nwkc -i " UL “ lll [. LS tü kitaw 
ihdi.On what principie musí it worlc? “l Eic oiic [hing tb.Jt ^ 11 ^¡y j n to it 

b^^oríTÍhjind that wc are going to present u witli E'-i- I - ,ir|,J ' ‘ j Lh c he model 

fcr ’. E -, 1 aiKI E^ 3 . with a switcb to throw it (rom one to ^ insca that has 

^ stíl meanuigfiji, btit it ntcam dial wc have made a ^ y ■ . \vhtf I waiit E n 
íhrte reflexes foc three sienatiom. That is not wh.it I ¿nt ^ LSL11 ^ n.irnL tiLirty. the 

^nsider is the pmblcm that faces kaoimg organisnis, c n ,lj nM onc 0 f ^ almóit 
^nes that have thc pc»wer of dcvdopmg ari adaptive rcaction co « 

number of tmóronments, , lP p ro priate switch- 

The fundamental prdblem is onc of orgaidzations ot rUllSt cn ine. nltimstely. 


be w rong 


tor 


^-piHcrn. Ocady t thu instructions for wliat approp rUte m 

the cnvirontnent. for whac is dgfit fi' sr ” cu " cnvnonn^ ^ used to 

°nüthcr,The pmblcin is bow the Information trem t ^ £m mtihod which T it 

[h e twitching futtem. What thc orgamsin necds is a S Y^ 1 _ c hangíop trom 
^^cjwred «indly, wiil alniost always nfiuU in tht; " VVlt ' 1 p l dnnking that there « 
,LTia Ppiopfiate k to «appmpn.tEe.- I have givcn thc rcavons o ^ ¡.^ ¿rrafiged, at 

wjy in which tkis can he done (I) !-)■ 1 . r mrn thc esscfitiil van- 

l|ríí -JE nmlóDi.and ilicn tht-re miist bt- a correcove feci ^ üUl mde its propci 

^csimoihe mam netwoik. such that it" any csscntial vari, » ^ ( bdicvC that tliis 

-'“liis. i njndom, duruptive effect k to be ihnwi ” H '' 1 ^ ¡¡un^ ihat it 

] ^[ 3 md b practica) wkh biological marcmJ and i' Lt ^ 

J, *aV5 tetki ¿titonutiEilIy to find un i n verse operator, an 1- 
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WirsNiiR: Cafrt you go eme siep fuirdier? May be vou. woirt v^ru m j aceepl ihis, but 
instad ni fuviiijí ontr openitúr, E n and liavmg ynt 1 inverse, K ’.you rmght ha ve avaiJ- 
■ ib] l‘ irum (he environmem .l uhole series of difieren! operiton.Thc tnverse operator 
may tum < ru l u* be a nndomly fovrnd sum of the invcTW opiTaton, whkh somehmv ls 
yearched En iiiinitniíc thc error. En other words, what I a tu saying k diat, insbead of 
searching raudo mi y over all possible cotiibinaiiom of Information (Hat thc neurona 
tnight genérate, wc tuve a Smalíer nunibcr of reflexeí. Nn ove nf (hem niay be a sufti- 
dent reílex ur rcactioii to gct one out of diflk'dliy, bul (be leaming piucess consists oE 
tandnmly trving these combinadora, íf one íh ^a:rsái] t one survives, 

Asfiby: Oh, yes. 

Hicf.iow; Yod musí postulare a combinador! „ anyway. 

Mi C luí r c wr;Hr What son oí'a randomly connected net ls uisáde (he box? 

As.isrv: | wanted to stop aíiyway ,it chis point so .n (o discuss whether thc simple 
tnethnd that I have proposed i* btisácally sound.The homeostat I have built suggesoi 
dsai ú k {3} (4). But even so. S musí, of Lourse T at once admit ttiaí there mil tenia i u 
grear di tti Cuines. The ehieí nnc is simply din of time. The merlind proponed Works 
qtutL' well vvhcn the variables are fcw. but when they be come m.my. (he tilde dial (he 
uiediod is ItkeEy tü cake may wcll exceed aJE posible aUowance, even ail aátronomieal 
duradon tJ).Thc pmbieiíi then beconsts: ií the cnvtroumenl and organism are both 
Jarge and complex, is (here any way ¡n which tbis baste rncthud oí adaptación cati be 
modihed so as to produce adaptaban ti. ¿ rcason.tbly short time? I think diere k (t), 
arni 1 sJiall try to skek-h (he itiain points. (Kough í'm atiaid E shali not be able to irat 
che qitestion adcqu^tely m thc time ;¡t my disposa]. 

A fúndanle nial propeny of any randnm network k che extfdt to which the variables 
an: likely (o be eonstant, unvarying. Ij wr take any dynamic system..« solar system or a 
telephone exíhangp or a Hrain + sekei a variable at nindom, record its bn^havinr over j 
time, and therí examine the record, we will ñnd chat the befravior iiíK aparí fmrn 
mixed fon m k , into one of fbur cíasses. h may be ;a tiiJl-funcdon^ varying ¿I] the time, 
Eike thc scafp potentiaj reeoíded hy the EEG; it may be a p.tri-timction, varyitig pan of 
thr * m€ buL s otM*an# wer finitc imervak, like the potentiai of a telephone \im that is 
being 11 sed irttermittendy; it may be a step-functioii, likc a relay in a tckphone 
exehange;and, to complete the set, íe may be ll miU^ün t tion t tmchaiiging thmughoüE 
the wholc period of observación. In the ordmary way, diese constando (end to be loit 
^ight of, but when one comes to coilsider a ncuronk or sitn.lar network where the 
numbers are statist.cdly jarge, they become importan*, Thek miportance lies in thc 
la le chat iJ any variable, for any reasí m.goes ermstant íbr a time, then durÍEig dial time 
it caminr transimt mformation friables thai are temporar.lv comram ,Kt tempo 
rardy as barrters to (he flow of Information and control-As a resuh, if thc network 
contaim many part-fi.nctions. it wíU retid lo be eut. ñiiietionaDy into subsytterm of 
temporary mdividualny, And íf such a system is disturbad, thc disturhancc affeets nnJy 
H>me of ibe sübsystems. 

Ix. dúcussin^complexity, wondcTÍEj( how lan E it tvoutd uk* a mtcm w «h «y. .. 

^ Cí ’ gCt "tr ^ ‘7 d ÍO think ,lf the I,)1IJ - bongall íüU .füm’dons!Such 
Vl r ’ 11IV T -, hC L ‘ X[,Vmdy acriVt ‘ Jnd .1 would iLo be Vt-r. 

)I ' lf Stt pft, T y i<bplcd ' bllt 1 sl, ^ L ' hr thal " L ‘ a« propoñng mor.' d.ííicukip 
d»n aaudK. ™ In Uct. nc.thtr thc ordi.ury World „ ut p^dJ W cr.v^.n.nent 

ZÍ nf rCJfS C ?T* - Wh ° lty ° f btíh co n «in lagc F opor 

í™ <í™ tl Y T " l,lkcs Lhr .vfadaptmon umeb cíe, 

írfiSTlfS l £ r r d ,".r kf many of Chc hch,v, ,s part-hincriiHir.. 

c ™ 7 1 “ ^ T ^ Sh ° d ’ r iper,K ' S Jn ‘ ™“®". » -II P^fmtcaons k 

' 11 l,lL contlnüous ly thanging variable dr.v.s an oihcr varóle rhrough a 
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li.iL-shold. ihe serond variable will be constarle diirrng -l 11 tlmse ínturvah in which the 
hrst vaiiibb n bd™ thc ihrcshold I he scccmd tactor is tb.it .m\ variable that it 
H,ijriplHLulL-tsniited h H tbat has a rjEige it cannot exceed, will be coiraim while il h 
incd oíi by Fortes tluc have dnven it U> itü extreme and are lending tu drive ti Further 
Wr may cxpect, therclbru. that partt-fijnütiom wil3 be eomrnon in both orc.mism :md 
tnvtHHunetnt, and thLs is eonhrmed by observación. 

[íili-j environment contáis many part-hínctions, 5jnipheitiC!i will occiir, beeause 
¡Bmd of ihe crtviroimierit being whoíly joíned np. hke o jelly, so that cvery variable 
jtfccts cverv other variable.. ÚíC variables will be joined mto loosely eouplcd sub sets, 
cmh sob set beitig smaller and simpler iban the set ofthe whole envíronment. Il that 
l^ppí'in. tbc animal is lucky- U s* in an ejwimnmcní ih-it is nol too ditln uk, and n eati 
gct control ot'it by íornniig une simple operamr to control une parí and amuher sim¬ 
ple ojuT^ror to control inotbcr parí, and so on. 

To give in examplc showing the iwü types oí étivironnient., and vvbich s>- illustrat ivl 
□ fhowthe une is diñicult tu control and ibe ottaer easy, m thc curly days ut the l .ub 
odtí-rjty osdllüseope, if you tried to imkc the spot on the *creen brighter, ¡t m ^ d 
wer to the rigbt„and ifyou ttied to make the sweep sluwer, ir xxem to the mp" ,r E s "- 
soKn.andm on. Everything interaeced wiíli cverything tfls-e» and the persuii ^men - 
linpLE knand n a lu^lsly eompliotcd and dffieuk íyswm, pnvisely beeanse the propt-r- 
tift of the \pui wrre ,ilE dosel y and atfivdy relatad to one anolber. Sin e l t un. t n 
dftignett have worked on ir and nnw the cacho Je -ray oscíllov. upe is ie cocee lLl]K 
rínnJly to abolít , daten itide | peiidem variables. A knob i* turned Mr hnghtnc^ and 
nothitig but brí^jitnf» altcrs; i knob is inrncd lor moving ti to rtgEit íT| ' M ,in ^ 
tyoi nmves to ri^fiiE or leh wjihuut altering in brightitcss El yon don t luth ínsiJc l ^ 
¿as, ifyou treal tí smiply AX a Nack box with ccmin liincriotial ebaia< urmiLS sol 
A nd jtto be cquivaknt to a dozen or so Fnncdonadly indcpendétit p,irt%aik a ]x \ rí ^ 
cisejy thtó indepeiidence thai makt^ rhe módem eatluxie-ray ose i lióse ope L 
tro|, 

Wiesnfb: ] doiTt see how timclional independeiu e is guai anteed h\ thc t.ur rh.n 
bnction exista fbronty pan of the tune. It has thc value s the rest ni nt nmí-, 
McCuuooi: Thaí isnt ticcraarOy su. It would mean, IctV ^ thmnghout a «r- 
Üu* tange of ehange in bngbtne^. thc Jefleetiou is not being int'- u 1 

WlíáíFj; | undentaod chai modek fcut I dotTt scc that ii is reprnscntaiivt 
ctt typcs qf fuiiitiortil cnviromnent. 

I Am using the cathude-ray usl illoscope as ari 
ptKticd pie ture ol what iv involved in tryíng to control che n>n(. r - > P ‘ 41 L , u 
Of thc üfher, Suppose your Ufe depended ün yonr tmcfciiig :l t]u . poj|1I 

WtEt the concroU ofthe cathode-ray oscüloscope, w iba \ol ■ ■■ ■ . T 

^1W same given trajectory« with the oíd ryT^' y° m ' He VkOU L 111 ^ ' 

Yft., I realne ih.it. 

Á3Hbv: With the new.ytrtir Ufe would he safe. , f . p _ 

WiF.sNmi : [ n ealkin^ about the random net. I thnught yon <uok m ^ lo 

Wty th:|t th ™ tblT5 ^ we « conduciing ictivdy otily a rlu- nctwork.but 

postulste somc fijiictiona! independenee 1 hi* may ^ > 3 ^ Tl b 

1 Tefij!íc ^ accept the envinmment ai behaving ni this «ay, ^ Q p t ^ e 

1 tm i tírele mixed up about the variables wlmb an ,1l C ^ ’ ways in 

Uu ' : Hiis isjmt a injtter uF lermiricdogy 1 . Yon wlk a bous eh ■ t he modcl. 

the variables bchave r but ih ere are 

rat ^ tl'cft; are thc variable^ ilue the environment .u tu. .1 i ( .n.'iid , H 

the dial', receívr tren, the mvimi.nim Thit, piestimably. depc ■ 
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operator T which,, in turn, dependa upon fwo sores of chinga upon che inputs chat ic has 
received from che organism ítsdf and abo upan addirional variables íksm within the 
environment which are not at jJl subjrct to che organismo control sn any way Oí 
course„ it is an im portátil qu ración Co what extent ihc output oí the environment intu 
che díate depends upon che input tirón i che orgamsm itselí and to what extent ñ 
rfepends upon extraneous enviionmentaJ factor^. Now T what I am 110c clcar about is 
fB^l whether chis cLas&ifk-ation of the modes of varia ¡ [ion oí che variables applit^ cú, welJ. 
first oí ail, to tlie actual outpuc oí che envimnmeiii ro che dials, chai rs^wliai the uivvi- 
romuent pro vides, or, secondly, to che exttancous factor* m the enviRirimejtt chai are 
independen! ofa¡ny control by che Oigame n, 

Asunvr i sh,ill dea] with che extraneotis tactor* first. tu atiy givrri experimental sicua- 
tiorí, tbey mmc be kept under control. Otherwisé, une te íundocting un ejtperimenE 
wnh soincr imkjiown, arbitrary incerferenee going ¡m; ii wmdd be riEther like trymg rn 
demónstrate an expe rime nc while interferí rg hystandrrs are playmg with the appani- 
ms, 


Piti'Sl Blil, you set, there te no problem. ]f there are no extraneouH fictors whu h the 
organism does not control, chai he has nothiug to adjwst to. 

A si i p Y; O h l yes, he has. | i he gets his nerve * n erwc srk \v n mgl y p:i tremed. h e w i II n u ke 
chu thirtg unstablc* in which casc the essentiaJ variables will di rnn away, iri spite ni 
everything he docs. 

Pij es: Bilc it Ls tbe valúes of the extvm.al inputs rh.ar set the problem and change che 
tequired bebavmr, so sino should prohibí y introduce ib ose expliciüy, don V yon thinkf 

Asitby: Shal] I put it ihjbs \v;iy: A swítch can tir put in che enviromnent and held con- 
stariL so tbat che eiiviromiirnt has some chaíreteristic, and yon c-.iri tiicn k.iv. -I see 
s\]ui tbv oiganism does about itti.The swítch is an ¡i tíxed ps»sirion during the wlidt 
procens of the adaptación, i he arganisin Works out the opposite p.ittem in its brain. 
and ilius gets íes «aentül variables within their proper range. If the sysiera is dien 
siightly distíirbed any wbure, heing scable, n will oscillate and come back to within the 
prtiper tange,!hat is¡ sca^e ore. Stage two constsis uí pushing che swítch overj that is, 
making a ehripige ot paraineter chai is equivaJcnc to taking the ñrst enviroiunenc out 
and putring tu another, 

Petis: WcÜh of course. the properties of che ot^mism depend upon how rapidly che 
pro|>ertics oí the envinsumcnc are cbanged a round, and I ^\ , aíii’c sute whether your 
ilassih l j tion reÉerred to che race at which cite environinent was eliaug^d or, pc>wtb]v, to 
variables within the or^inism. 


'Oí/Er.sNhN; Wliat you are real]y .isking i^, l an the orgamsiii fmd a stability eotididon hit 
anv given envirorunent. You are ignoring the dynamici of the environnient, w 3 iich I 
Elutik is fair, buc chen f don t scc why you asenhe tí> vour enviromrltrtit atiy rime 
parameterv which I undcrstotxi you vvere dotng 


Bigelow: He nrver discussed cxplicidy the tjuestion ofdyilamics. 

Aíe-ibv. What 1 am sLiggcscing is that rnany of the variables m the eovironment are 
sueli ti jai jE their behavior is recorded over a period of time, it will be ftmnd tliat dur- 
ingíome of that tune each has hccn comtam, b^ been unvar>ing | 

WiESNr i!: Tt yau put on j rccorder. you .irí inipliH^dy brin^iug time, but you prt-vt- 
ously rnJpa out tune automaricaUy 


I m,_ lí Ches, ,rr i^suxrmens talen fiom the ,„vironmcnt the envimnn^nt B 

£? h * L * ‘ thí r thll ' K thjl 1S Vln,1ns ,s tht ‘ Qf ^nis'n's input to the euvirorunenL 
Wh,t t].e S c vartable, ire nt« St he a ftmct.on of what the omput of the org.rusm is. m 
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A>] 3 kv: I im issimisng ili.it watchitlg thc organkrn and its eiivimnment is an experi- 
meJitír who, whcn the whüSc system scems lí« be setded, can pmd n ^endy and malee 
ií deplay somrthme. of lls behaviüf- The cxpcrimenter provokcs it i tito showing 
wbethcr urtiot it has learncd ns ir Lck. 

W¡[h rcgud to tlie part-fiuKÜom, I am rloí trying, tó demand thaí thc íiiviranmciH 
ÉaU cottSBt otthcin cmly.What 3 am saying h th.it i filie enviíüíiment comisis ofvari- 
ableir whjtcver they are. diey are conrinuously flustuacing- 

HiaiíW: Are diere Independendy varying potenciáis existmg in yonr envitonmemr' 
MoCulloch; Independendy in what sensc? 

WiEftiEi: He has froícn ¿he envirortrtient. M chal can % r ary is thc ^ in cach element 
ot the emsrmimcni. 

Aumy: I m a^iumng dut while che experiment is gomjí oiv, Nvhile che rae is running 
ix-i;nii thc rnazc and trving to hnd its íluxÍ, ií muse he lutt alune. Mu ^dii.u 1| ] 
mst be Lsolated, elosed.Then cnvifonnicnl and brain can, as it wcte, fi^ht ii oul. a-L i 
wül afTdt thé other.The eflfeets will go round ¡uid round, Whafc one look* tor, * L L ‘ 
animal has leartsed stKC€»fÍ% in that, wbéreas at first the mitpm fomi tbe hrain is oi 
54Jth typc fhat it icts in thc wrong way; bíter it becoitaes ot stu-h type ^ U l 11lL1 £ 1 IL 
cvícnmi variables witlun thc proper LLrnits and keep tliean stubk. M du ■■ xpi uiKimi 
tSier, gjra it a shghi divturbanee and foUows thc behavior arumid he wil¡ tuiá tmi 
wherwer thc systcm n disturbcd. thc changes .i\ thes are tbd roum \w >u [ * 1 ' 1 • 
iceep thc essciuhl variables vvithin their limil*- It it does that, ü\c or^msm m* ' t,|T 
keep indf alivr. 

Wtui I un Higgcsting is dwt a syslcm wilh Úm correctivc feédbuí k \\i 
iirftbi it ¿f uno such t twüching pattei n I herí, ú rn envión i nd 

°tpn™ diere are mzny variables th.it, tbr any reason, lock uu. li . ' * n _ 

ks dut consuncies are coninum, thc proeess hcLorues cuín l t.mtr. suc . , . 

isicíit is rtiuch eavier for the organisrn to gei J grip on. and tht orjui ' an 
ca dev^lop an appropriatc swítchiing pattern. 

^i-nv Yon jtc rcally eonsidering two sorts ot cases, more or Icss .uu n . 

e^crimBiwal case, whm yOU pLint ihe cnvirnmncnt and sec whaí t 
^ tu that cave, of couise^ ynu have i secured thc ¡elaiive s onvtane) o t ^ ore . n j s|11 
Ji:d then fc aiso, more ur lev* .ií terna ti vely, ynu are con^Kieiinyí Ml ílse ^ nr!Lr jn- 

jn i&tumial enyñonnmit, Ln which theic can. be variables m epen u 
^m.varijbles which ¡nay shift just as rapidly ^ ín your tirst i .i^e. 

Asiibv: Ifilíese other variables do shift r.ipidly, you may ss-t,Jl yo ’ sri ' L ” ^ n i*zc, you 
^ f > r ^mLsrn can adapt tü. Such would happen ib whilr k r ^ L ' | tari] tü ñnd 

tü ^t L p müving thc food írum place lo place: rm r.u son l P ^ done 

11 un ^ thosc coiHÜtiüns. If chang» are to be put mto Hic s^ten . üf chc 

ivirh a dosvness that is ofa díffcrent order oí slosvncss trom t lL LSK 1 
Icariutig animal r . r ]. e arn^ 

W ' ] ^L* : That is une ploblenl, that diese variables d« not 

■ng. Bu¡[ ehc second thlng svhich yott are actual]y implying ^ 1IK ^ t >£ . Llril - js conceiv- 
^unent m which a solütiuri tuuld be foüfid it a second Lt Ltt cv apurate ir very 

Pw e^wnple, if you have ítol» múch water, yon í au t |CU< - r 3 ^ fime jate of 

r-jpidiv and in thc pmcrts buril np That has nothing to ? . ¡ L ^ elements of 
, 6^ üt thc cuvimnmcnt. I think yt>ü are saying a secoiu i t i lc envifonment 

t tr emironment do noi inieract, Of the effeets ot yout tseL ae 

S3ñL mtmcc ^ Eh cach odien in t he valias 

1 ; C.-Uj.jrjc'Hr [ think what he ¡s sayirtg is that therc mu^c ^ s other v¡irsabk j s. 

oTthe variables wicháu which t!ic>^ do not slgruftv^tly 
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but rkit thosc variables are Ínter mittently constan! tímui^fiom, tmr no Ics^ 2 ñincuan 
than che other. 

Pilis: That: is not necéHsary generahy. If is ncccssary only íor bis fheory 
Asiiby" Míe c:;i.st [ have drawn he re is one where tbe envimnrrnrnt is peculiarív simple. 
I was noi intending Id suggest th.it such a farain can dtaí only with envinomnents rlur 
.irv llic inítT pares, bccausc that is om- oí" the nucíaI problema: how to dea) wjth ¡m 
environment dt.ir is not cut imo part*. What I am suggesting is tJi.u therv is j tbrm 
intermedíate betwcen die envirmunent m which evcrything tipsets every thmg dsc and 
rhe enviroiunent which ts cut imo parts, This intermedíate typc oí" enviromnent is 
cominon And as.ofreaJ igmfic.ime hete; it is an Eiivíronment thaf consista of parts that 
Are temporarily separable, and yet by no nieans perniaiiently separable. For ii iisejiicc. ai 
tlse moment, the propcrtics oí ibis piecc ot chalk \ uní holding no oirás far as íes writ- 
mg power is con cerned* inore nr Fcss independe. «I y oí what that eraser is douig; the> 
■ítc to some extern independen!, ¡i í move tbe chalk, the emer doe* mu [.nnirdi.iiely 
hrmt [jiro flaine, U it did and [ li.id to dea] wich an environment tfftbat crazy type. the 
whole businra of getting Lontrol of what vitas going on around me would be m»ch 
more difEcult. boruinateíy; tlu- environiiiem is not aJvvays js coinphcatcd as that. ,md F 
[0i] th ¿ti k ic k that simpÜcity which cnabies che living organism to takc oei pcculiaritics 
atid get control of them. 

íí yon WrL'ni over Niagara into the Whirlpool below and yon tried to swi.n, everv 
úmig would be on the move; evcrything that you did woulet upset somelhing dse. and 
you would fmd ii extremely difficult to yet áiiy sn>rt of eontro]. 

Anothcr cxample that vvátl show the diffkidty is the gime rhai comthts oí i bo\ svitli 
a gh$s lid and same objetes inside i\ui ha vi- cach to be got, by Jiiantpubdng the cvliole 
box, hito íts appointcd place. Suppose that che three objeets inside the box werc í«ctn- 
al]y three living mire so that every aetion of yours aíTcctcd all three and cach affbeted 
the other two, 1 his would be what one m.iy cal] a t l,i\s [ envifíímncnt.an enviromuent 
\\ here every variable continuoudy afFects every other variable, and you would tind ie 
very difbcuh to control. 

The ortlimiry puzzle is class [J and in rrither simplcr. Suppcwe it has three rin^ that 
Fras e to be put on three pegs. ¡\ a ring i.s at one eud of the box, you can míate the h e; 
about that ring as axis so as to malte the orher two move whilc the iirst om keeps still. 
r waich J living the pmblern and record the positions of the rings, you 

wi ti lid rlwt rhe rin^ move intrrmittently; quite apare i'rnm jjiy reaso n why, it is a 
tact which can be observed. I he jfoiibLlity that each ring can be soniemnes moved 
aild s « lctlH, “ sti]l somelhing which the solver can takc adwmtage of 
U;.^ FIF envstonmcnt would occur if yon cut the puzzle into three pieccs with onc 
nng one peg m cach siib- hux. k can he solved, or controüed very e »i| v . fór each 
rmg can be treated independently. F hc problcn lus now become so simple that , sim 
pie oigan.sm couJd control n.. The problem, as envitonment, can he ^id, ni.ifln-,.ur, 
“í- *? í ^r it can be rreated as three envimnmenta, cach one a third the 

“Ü7 lllfíi the complexity of the wholc is miich 

rtdmxd. for T thouglt u is (Micult to be aecurate, che complcxiiy tends to depend on 
die nmnbcr oí prts as ^ íactoriaL If ,ny breaking it íto pieces is posible an enorninu, 
simplification can occur. 

W h at I ari ^ting is ^ the ton of envión,ncm in which ^ ¡ lw o<i this nr th T 
r ir ° n, -r fht ü™*í ^"ism h.„ to d«l with. » Ltrgeiy of th, 

"din rv í r„Tk ? 1 pL ’ rTi ¿rt CÜ " [HX tcd "» ] y ínteriiiittently. Consider the 

^eerr b 0 ° r of t he br.kc pedtl doLnt MM ke 

temporaríly rettinJinH d'^' h t T' t}!ílt [llrri1 ' 18 t * 1 ‘ U ' iim P litit y* powibiHty iif 

i ‘ . h- ing die tirjkmg and steeruig as funetHiasally independenc. introducta 
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isrn^Ltirv [luí dic hrgtnner am Lake mil advinta^e oí in ordrr to learn bow to «ir i ve 
ck car. | 

ISlííílO^: í>ur cnvítonment docsrft consi st of tlldl *orc of phenomena in vcry many 
•u'-s. For íxnnptc, in k¿rmng 10 nJí 1 bicyde, it yon fall tu tke left, yon must Icarn 
(Díícertu The Icft.The si.atcmcni yon are making ¡mioutiis co samcthmg whsdi rnath- 
fmriraEly íOUltds Ukc indi'pfTídcili é L^L IT dilCS IlOE CXISt IH lili" fL\ll Woríd, ¡md ntlf OÍ 
ihe phenüinena ihát biologicol org^nisins nuist do fe co learn tú íítid thcir wsy a round 
in .1 woríd in which variables aro mu independe nt. 

WihNtK: Uur on j givcit time scalc* diere .1 certain amount ot indcpendencc. 

l&HJNti: When dic c-irnivocc cale bes a píete ofprey, at doesnrt imrnediately altor the 
-■uppLv wt ptey. It ultinutelv may do ■so. bul therc 1*. a certain consta nev, K ihat rhe son 
üfthkg yon mean? 

taiBV: Ves, Wlien a cumivpft carches same pnry, tur ibe motuent ths.t daes ooi 
Pepene! yn rhe questicin ot' wherc iis drinking pool ¡s and wIktc ii vviU giít a drink 
later, 

Sbcíirw: Oh, ir ccrtainly ificcts Ule relativa posiüon the drinkiug pool ifhc has 
rochase bis p rey, lie lias to go jw.iy troni i!w dnnking pool- His pros ¡mity to dit pn\ 
ind lo the drinking pool are comí caed in ,1 reta red tsishion 
Youní;; Theiir are cnnnecintns* bul (bey are nol iigniheanl for che expeniiicnt, 

Asfcav; Cettainly. 

Wi Hsh’E h . Not íbr úm animal;'anywjy 

tem, Sudi üi ejuniple docs not nnplv dial the cmnmniiieiix fe é wp ronnec ied: 
k* arr loes of wav* in which ir den 1 ó ristra blv is not For instan», whik? yon are 



^ronment deais with variables ofibc elass 2 type 
'-ive words and conimumicaiion, esnt L c 1.1 11 y ott 


lc he íaLr to say. 
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M(-C ullüch [ Sonic oí thc TTicmbcfS llave thrcshoEds thac tbmgs have to get av?r 
befare theyjoin the discus&ion, 

Hutchinson; ActuaHy, t h¡it i* che wjy che enviranment presenta itselí, as a chss 1 
cnvironmcnt, unlcss thc or^nism has sorne san oí" seteaimg dcvice which prevena 
cvcrything cxccpl n rcally big oscillatian frum havirsg any tfflect When yoit s.pe¿k oí 
gaisig avcr Niágara, ncarly a 11 animal* livc in comparable turbulenc?. 

(U ’.rahd: Leí une ask üomeíbsng eke th:it i* boihermg mt, I doríc ktiuw whai your íur- 
tfoer derivaron i* góing to be, but yon obviüudy are going ro piovidc your orpiústis- 
box \víe!í j set oí sunches so chat it can makc a pruper respome under añodicr rype oí 
tínviroomenE.U lMt i s going En happcn to your organisni box wher yon do ktxp mov- 
ing ihe chee&e ¡uound iei che mazc so that thc mousc riever gees itr In reaJity. oí coum-, 
tlie orgifmm wtü fíat ftmain i si thc same rjndom State i ti which íl started. 

Askby; As it stand* at the monursit, che npecificidon is so simple ihar it h tínly begm- 
ning to touch thc real hsologir.il complcxitics. As a forirmlatiom chis conccpl oí' cor- 
rectivc fccdback is tiothing es s on: chaii a bate skebton. 

IhiTs: May be wt should scc whal the orgariEsm can do beídre discussing finche r wHíle 
it carino c do. 

Young; Arsd you are limitmg yourself to fairiy short periods oí time, ,ncn‘t your 
Ljtts: Yes, be is, 

YoUKtr: It ímtnedíately ralscs the ¿¡gestión of longcr periodi oí ismc. which are 
adju&tcd by odicr methods, gene ríes, populación, and so fcirth, 

A*iruv; 1 am thinking of che sort of tiiing chac occurs in an onlinary leacning experi- 
sitent that lasts long esiough to give che org-anism a chance úfdealing with thc situa- 
úini, without assiintsESg that thc conds | eeoeis hold forever. I warsr ee> show iluc, grven 
sóls ie debilite enviroriment, such a brain with corrccttve feedbaek can, ind wil¿ tdjpi 
tu se. ] luis adaptaron will he use tul aisd lifc-saving. Eí later the envinan ment ss rhangeit 
m SíSsiie semiperrnariem way, thc same powers of adaptatíon will Icad to it adapdng 
ajiew. 


Klijver: Your se he me shcmld be of a partiedar intecesf tes p*ychologisB because, 
untike other iisodels we llave encoumered líete, it stresses envirumnenéal fartnrs and 
ilu‘ Éntcrrebbons of animal asid environirsént. I did not quite tbllow what w.is itupÜed 
su your State es se rsE thnEt constan ríes may futsccion as barriere. 

Aum\: If j system is eomposed of variables thac oí ten gee íocked constan!, se tends to 
cut tile system infio füiucáonaJJy independen! sulMystenis which can join jzid íeparate. 
liihEcad ot licisig a tocally ítitexlaced System with cverything jt^cing on ev'crything clse. 
it a]lou F s suhsyscems to have témpora ry indcpendencics. 

Mr í . Lii LOCH: It nsiglic look a good deal Jike the ganie of croquet in th? £cck- 

seejj (ihi.-'y, ¡n which tile wickets got up and wandered a round. But wbile the wickets 
¡nove, tile artimaJ has a chance to shoot at them. h that it? 

Aseihv: Yes, 

McCuliqch; Sn therc ate periods in which mbsystem* tnake sense temporarily. 
v-í)n Bijnim: h n quite important at the nioment m tjJk abt.ut the chaiacterizarion 
ot the eimmnrne.it? hn’t fiill-fi,reinan, pan-fitnction, step-ft.nrt.on and m.Lf-func- 
t.<m beemnmg more import.mc in the comtruetitm of the -hram- The -br.mi- picks 
nut cvmin pares oí the etmtonmcnt, s;,y. the shuc or the bendi. in sequence and deais 
with th.it- Couldn t the environ.nrnt he left more or ies^ unsperiíied and the corteen 
tratjon he on hosv the »bra. n ., worki? Isn> that the cmeid thing’ 

A-smav: i II my opinión. i„ dits ton of study. the re eant he a proper theorv ot the fcrain 
oiHii therr „ a proper theory of the envimmnent as vs-cli. The two work togrther 
What tnuec be ductroed .s not what the d>ra,.„ will do but wh.,t ..the system.. «,11 do, 
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>die being the hrain and tbe envino mnent acting: mutuaüy on each other. 11 

itu* envijonnicnt k left out and only the br.nn tWiassed. you find i]wt somcdiLng is 
misHng.Vüu cjn't tdl whclhcr rbe brain ls domg tbc right thing or ihe wmng thing. 
Wlihout an envíronmcm. »rigb£* and *wrong* liavé no meaniiig.lt is tioi unid ymi say, 
■Irtí |yve Ji E ír , iet's sce whai ic will do against that.* it is uní untiS you join the bmiu 
on to j chiímeüy fomiuUted environment that you brgin to gét ,1 clear statancnt of 
whit will happcii 

My opinión that the snbjeet hií been hampcned by our not p^yitig | snffiriently 
serien attcnttón ro the environitiental hall" of the procer, hecausc ibe system i y J 
ttiioicand only che wbolle dcar-ctlí properties. It tile? variable* retid to go constante tor 
iosüJKCplbe wholc tetids cu break témpora nly ¿oto more ot less funedonally sepárate 
jaixtBüt thjt ¿^ a ítatrment jbout ihe wholc. and ii ¿s only attenvards that che eltn es 
¿ni be albttcd more spccifically to the nervous systcm or che environment. 

«ON BriNiN; To pick up a remark which KJüver nude a momení agu, che amuul 
ápfno to hre:tk down dic environmem mto eertain patterns whkh seem to develo p 
bi mLi i el. Nomething goes on m íes brain and chen that scrueiures the environniérir. 
Ie perccivxs the etiv«Tomiiefit in a ce ruin pattern, set by its bram, so that ir tan t ,¡ 
witív ir. 

■A\huy: | ^ume chai tbc hrain workt rruírely fot its own crul. 


vhn Eonin: Oh, surcly 

Ashbv: ltdottn't work ou .m input that wc give ir, and ir ¿loesn c givé ¿n oueput h,u k 
*0 uv It ítmply ^iítks íor il$ ou*ri ends, lt musí be given somcihing eo v-ol ^ vVL 3 ' 
^nvise, it h;it iiiput vvith nothing supplied I his rneanH that vve tnusr itlM iw 
environment at imporUrtt and worth considering. I diink tb.n l h ^ps-V- ■ 
lagyi ofthe envitonnient will have to be given almost a^ nuit II iliou^, it .o t t } 

Icfgv of die nerve nctwork itself. 

vm: A piychólogLtt niiglit kmSt rhai the scictccc oí animal psychology b ce 
cerned ^th nmhmg but rhe detiTminaiion of che psycbologLca strni curtí o ^p-. L tlVL , 


j’insfiínc or, diffcrrndy exprés sed, u¡ch che spedheaejon 
prupérties cxi^dug in ibe ciívironment of a given anim 


of che bebaviorally effectivc 
al. A bebjvíor analysis may 

'■■hoft- that an anirral handles the eomple?óties of che envirormu-fic b\ mdimi 

■ng certaLtk constando or. to put it ariothcr way. by becoming » K ^P- 1 v< - t ^e 

^■■crtjin wiations m ú ehangee Or ir might be said (bar the envirimtn^ 1 ' rna 
^ vean, has a certain framcwork and scmcmred m terms ot eonstaney i ^ ^ ^ 
1 wi'íh yota would again enJargc on yo cu sdca cb jc a given eün&tancy mai 
ricr. 

* HÍ¥: Suppoic diere are twn arniies roined h\ a iclegtaph ^ irt " ^ ] 1 y oU CJf] stop 
■"üinmurucacion betsvecn them bul you llave no veay ot cutting i ^ p 0 t^n- 

^ ^ííuTiujiícattons absolutdy by just fising a pídnt on that v^icl a . j s SL if- 

Liil íJ ^ helii jt that potencial, no conimu m catión e¡m go t iroug 
hcK|ítto «op efTecñve fimcdonal linkáge betwcen iba- two *ys«ms. ¡áI(; 

Bthavior impiics constaneics whíeh, m turn + imply ^c abihtj - l-i 
i:en ^ n tinch rf relatiom. duetmtions. and inconxtancies. , con duc- 

^V: Here is an cxamplc frum physits. Stippo^ yov waiued t« s _ fúim dÍMgs.Y«u 
and you wanted the íyxtem to be iliennalls isolatet luis- f constant trsu- 


"T atake a «nóthfaigficss. of | hat -iround it: >x»n P^ 1 “ „ be io |i t l mat- 

[hoüyíi tinr. 


»Tou,id it.That is a tuneñonal isolaóon Ew« ;; ' .n u f . onstínt 

' ff ^ tlle Wa >' thnuiyti [in- smn iurt- froni iík" to 1 , J ctv v/K -le]v: ‘t h as 

cll tptrfliurc tncates a funrtional isnlation. The principé ■’PP 
iciusly soincthmg to do wkh information. 
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Bicpmw: You stated che enviionment as E^You say if yon pul ait environment. E r . 
i ti it. then yon can drj\v certain specifu condusions, WiH you picase continúe má 
dr.tvv somc conclu.sions for us? 

Quastllj? : May I s$k one question befare you do so. Doé$ your E.includr fbt previ- 

ous E? What the animal k gotng to do dependí on its seair licJ ses State depends on 
what environment there was befóte, docsn't it? 

Asi ib y i Al! 1 as,su me about the environment is that it is determínate, 

WitsNJMí; Lct iis jtss-UEiLe we hive a brand-new animal, so he has nci bisco ry m thc bus. 
Ashby: En che bnún? 

Wiesher; Yes. 

Ashby: Jí doesíi F t rea 11 y xnatter. 

MnCui kjí:ei: Yoll could feed him a good dea! of rundí mi Information for a while. 

\X‘‘i e sniíri tí i ve him s h ock thera py or soincrl h ing. 

McCulujcei: Yes. 

Ashbyi The system wíth correcta ve íccdback tí intended to work on nothmg bur míe 
cess and failurc. and failurc means that thc pattern of switching wül he disnipled. so 
that if the organism has thc vvrong ideas, thc wrong ideas wili be knuckcd uut. 

Pl'l i'S: Híjw is that going to be done? We are in the pos ilion of discussmg the proper 
pay seale befo re wc have the employee produce. 

McCuilgch: A!1 he has to do is describe the gadget that has the properties- 
i'n rs; It is not a question of a gadgel. Anyone con makt- .i gadget. 1 thoughl diere ivjs 
some gadget that was partkularly eíík'iem iu deaJing wiih the environment. Wasnl 
t fi ere ;l schemc inrvolving rindan i networks e1i.il diJ it parlu uktrly elfieíendy? 

Asiinv; Only Én ,i relative sense of thc wonJ.The question oíticvelopmg che rnost etíi- 
dent cerebral mcchanJsm is compile ited and dífficull, It must be, oebenvise thc btain 
would have be en dcvcloped and perieeted rtiueh more quiekly in evolución. As ut is.it 
has uktn the zoological wodd an enormous length of time to build up sts nervous s-o 
tem and ihal suggcsts that all son? of constants and parameiers ha\ L’ had to be tesfcii 
and adjitsred so that they had valúes tfíat wcre optunal for ihe average enviromneni oE 
the specícs. 

[&i] You^c: Cm ys^u give us some conception, though? | 
ülóKi.fjw: Yes- what do you learn from chis? 

Wii sm i <; You implied ai tlie beginning dial this wauld be befter than Likingall possr- 
ble combinadons oí the nst.il number of demente in thr brain box. That iv \sh¡iE wl i 
want to see. 

Ashby: One way of gerttmg variables that are sometimes tíuctuating, soiiietimes con- 
si.mc is to u^e ihe therniionic valvc, for if the gnd goes too positive or too negativc r ií 
clamps. Suppose then that tile brain, or our modd of it, tised val ves. Eveu so, wc 
wnuM ’-till have lo íiod thc optímál condicions. Supposc that the ivorkmg conditiotis 
were such that che valves were very scldoni constant: then the machine isould he reri 
jL tive but very difficuk Co stabilizc |f r on thc contrarv, the vahes were flearly alway^ 
cLmiped. the system would be e.isy to stabilizc bui veould he mostly inarfive añil íim- 
pic in ib behavior patterns, Which is bettér cannor be deckkd until thc environment 
lias hecn dccíded. 

GtKAlíi): ] ■ihould l.k,. to prnd you this much ftxthcr. Givcn a sufficientlv soble. a‘i- 
w ™ bl f that lite or^nhni cm TCK t to. it w,ll dcvdop adapiivc rt-spon^ 

so \t? it. at is riit piolare you wiU {jiv? us ior ,1 sittuition where lite envimiimBií 
is ernttic, or ar¡rcjsot):ibly changed from il le poi„ t of view oftlte orgsníim. so th:ic 
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irhttad óf developing adaptivc behavinr. or reiziiining randum, the organistn devdops 
j vm Jehuite disadápttvf behavior: iri other wnniv it gees a n cu rosas? 

McCuucm m By ^nrun^i^.« son mean jii undne t rmstaney? 

■\shhy: The cenccpt of j neumsis introduces isleos lhit ¡iré rather more: ¡idvinted than 
iimhmjr tlui has been put fiwwxrd so far b\ me. 

GemüD: Yüu thm’c wini m go ch.u far? 

Ashit: What I havr proponed so far docs. not eoirtain siifficient rompí etfity to allow 
tfie system tu develop a neurosis. 

Raitsun: [fil should evolve a recipe ahout how to try, it woiild iheu have a neurosis, 

woukta't it? 


Aáim: I; coukl H yes. 

WtESNFE; How rs yoiir tbiain* sprrificd? 

Ahihy: The hran + natural or tiicelianical, is speofied ssnJy in tiiat u shaU be tilted 
itt&ahmnatdy with switch gen. thal « sh.aS! hlW cHrnlial variables pnovided, and 
dut a dhiLiptivc fcedback shall come Iraní the csscntiíd variables to thc ner\u?r , ani 
Kt wbcn + and onjy when, lite cssciiiulí variables cxceed the givt-rl limits- rhat is ¿ 
Kropantively smiD sprcification, 

Wlesneb: Whal featura changa the acnthing th;it chis System would do tmm com- 
ptetc nndoitinesí, which ss what 1 understood you ^ ^V vvunkl Itappctir 
Asm: The poim you ^re raising <s a dificult orte.The qu^tion ^ ^ dnes the 
orpriLstn managt to eul short ixk searchnig troni eternity | lo sometbmg os. 1,11 . 
un soggestifig is thai ifthc variables m thc bfiin are oí *hi- typc svIilil ríen. 3 ■' 
u^tanty. the syscem icnds 10 be much more easily «abilized. It is ^hkt y a 1 qucsiiuji 
uf stihiliÉy A qimtion I vvould verv much like 10 baw answtrcd in. v l-ií i 1 3 

bibty diat my randorrjjy as^ernbled svstem of u variables shoidd bt 'ta í ■ 


^rTi: Prohably very snvill- , 

The qtirstíoil, ai lar 1, i kno^ is umolvtd, A usefid Ib^ar 
an üppTQ>iirtiation t wouid be; t!tvcn a ni.ítri>¡ vs'icli ciernen ts c ,l - 11 1,1 ■ n i 

triown disfrshutioEt, what i:t the prohibíIity th.u al! the kittrnt toots ylvl ík 
P artir The ecidi-itLe srigyesis th.it, as ti tends te? inHnity. iht" pro-M ] ]r > . 

¿íTíí The important case oecurs when ibe distributions irt symituiri _ 

[ hen die piubabíliry is íoiuewbere about (5b 5 ” ií n cxt.ett.s 4 ULts 

hcT.tljc prübability of cvrr gettmg a stable system tends rapidly to ¿cro - 
Q1r.Li.4w: Su big braim are (instable? 


Ashuv; T hey wonld be. 

^irsNFRi The bigbülití start in a completdy random s-tater : t 

Asiwv: T licy mouU be impossibk to stabil^e it their varia rt . l]lt jt 

bu, bet-ansc so nuny venables in tht- brain are mternutynUy^ 
hfssLi Ltpiyou no ¡ oíl j^ ;T }, h1 ,vc to deal with 1"' variables, al! 1,1 11 L 
r JfHi ooe another. . , 7 ■ 

%‘m;: Can y^u noss 1 compute the ptobibility on a given set ot assul], í ts 
^ther wbt wt want tp Imow, , * rtn hieak 

^ Vou can do it on tome; Ü' the variables are' cvenly distributeL yo» 

ís *‘n the distribution. , „ lrI , ■„ ,i 1(; 

^ consideration 5 show that the acn.al nlimber ot 

' rqllt tike pare tu any reaetion must be quite sntaU ai any _ 

líeeause thev are gttmpcd in temporarily asolad u«' & - 

W Y«. 
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Bigéiow: Yon mean onJy relative id the eticare mimbre chetr T whkh lk 10'1 Do ymi 
mean that the jsumhcr is abs&lotely snutl' 

Auhby: No* rauch smaller chao lu 1 ". 

Bi í rh i í i wl Wel 1, likc whut? 

Aseiby: Oh, ten to a hundred. shídl we say 

Bigelow: That is a big timnber of combinatiom thongh. 

Pi i i s: The coneeptlon ufstability in the rase «f a network which is madú up oí ¿II thr 
elemente which are jgtomatieally amplitude-linutctl is somewhat difikult beeausc the 
dehmtion is rather arbitrar). 3 can cite a fcw factn .jIhiüi che cortea, tur exaniplr: 
nameh if it is un anesthe | tized and essentially cut lome ftx>m anything ebe, and it i* 
given a big burup ¡ti onc placer, it will spreid a vvave ot ncar máximum activity almoRt 
to the other end ín that seme. it cm be ternied imitable. iri che seme that it j Urge 
oiough mitin! stimuhis is pul in. the revult will shnply be maxrrruJ activity Howcver 
what happeus is that this. js followcd by -i penod ofpmfbund depresión. Fhe mixinul 
acti vity can't be kept up indcfinitdy The phetinmenpn of fatigue hegins to come in 
Thcrdbrc, if the proportkui of the edls that .iré atuve tiuring J given short utuc in 
responde to ,i given stimulus -ux considerad, then ihr corte* imyju be caürd uíistablc: 
hut it yon contidcr Iong-term avcragR of cortical iictivíty it would have to be vud to 
hv st«ible simply beca use, of conree, the clemente in the network wiD noc fue otf a* 
often ais ts theoretically possiblc. 

Bicelow: The subility which yon now speak ot ss primarily a functioG ot reíracton- 
tiens, which has not so far entered our discussion, Qthciwise, [ complctdy agree uoth 
whtóí yon Say. 

Pitts: í woúld say the coitcx is. ¡instable in the sense tliai, in a short time, a sitiall dis- 
mrbance will gmw indcfimtely. 

McCulldch: In the usmnesthctized animal, yes, 

Pites: Bui, eertamly* tunsidering the raie of activity on the a vera ge, over jny given 
Icngth tit time as ;l íurtetion of an inpnt whkh has a given mean valué over rhnt penod 
of time, ii k almost certainly stable. 

vnN Uu^iiNi I am ntíi sute wv have lo think of umts, which are aetiully single nervr 
cclls. Couldn’t it be elumps of nerve eclls? Couldii’t et even be four or ti ve c ente te ? 
Prn s: I was taking a certain statittied variable, namely tlie própomon of cellv m -3 
sitial I región which are firing at :iny given moment, or in somc small penod of lime. 
Aishhy: I agtee with Or. von Bonin, for I do not prejudge in any way ihe question of 
what the units are in ihis functional systrm. I am prepared tind that in some actioir. 
the functional parte ni ay be as unall, perhaps, as ;j pxoicin molccule. and in oilu-T 
actións perhapi lis Lirge ¡is a complete nerve ccnter .u ting rbr ihe moment in unisón 
rbe question of wliat che ícaming inechaniim corre&pondi to in ternas of practica! 
physiologic detaiis a onc that has sLlII m be solved. I «mlv watu m leave ihe questh>n is 
wide £>pen as possible at the moment 

Klí vlb: W hrit sccms to me si: jttractive about this approach i^. the fice that wc ¿lo not 
li-ivc to worry Inr the time being about the quesillo ii of how eerrain ncuroaiulEimlcjl 
■ind n c u rophy s i ologieaJ detas Is tit into the picture sin ce this appro.u h is eliieti\' con- 
Lcrned with the reía ¿don between animal and erivminnicnt. Wl i do not have to w-onr 
.tbom the prohlcm ofwhat I0 [tl ncurons í5 r any number of neuions are doing. or e^-en 
alK>üi rhe qttestion of whether any neurons are invnlvcd at all 
Si>ine of you have Lindoubtedly seen the beairntúl mutioD pu uire ñhm made by Dr 
EAsmerat of tlic University o\ Eexas which ¡Ilústrate contráctil demente in brain tissuc 
cultures. Hiere scems to be hule doubt ihat sornc of these cells with rhvthmkal puha- 
iile activity are oligodendroglia cells (ti). A facnous physieLin, Schlcich, once wioie i 
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boút Gh íítr Su ittkbótirá tfThvugki (7) ¡n whieh he tried to cxpbin all psycholo^K'al 
pkmjmcaa on thc hasis oí' ncumghal artivity. Re insistid that thinkinjg, tbrgrtting, 
itflicmhermp:, iraagination^ action* etc. + can be understood only by referente tu the 
¿ofliMctioTH uf "neuro^íia musclcv- In vjew oí thc focts rveendy reportad by Rmirr.it, 
¿id qüesuon muse be nised whether Schlrich* gjia switchboíird K niertríy a wld idea 
ijt deservís more serióos consideration, A'. íar [ ani a ble lo see + 1 Adtby you are not 
pjrjndging thc question Whether neurons, neurnyjia, or sonlt nther elemeius ^ id Lilti- 
nu(dy Emrfc oul 10 be the tnost imparta w units fur jisyt hology. 

Ashby: NoJ im not. 

Btütiiíw: ymi abte lo draw arny mure specitu conclusión from ihis niocfel than 

líüEytHi bclicve the munber oí nervr ccLIs actitig at any time i* üniallr 
t’rTT^: Or niunber oí" iJia! 

McCülmkh: Nuntbcr of componerles, ¡ictu.dly 

Batesun: íf the clun^es in thc envirósiment are adiieved by chance, by the box bemg 
Diadc tu throw (he dice, c,^., hy a noise phcnometinn mtroduccd by the dids an i 
Akc cha Ages mánde .m mercase of ibe mimher of parts and Lonnplexity oí the 
« passMe to predkt thal the bfain so evolvcd will haw a grein deal of vicarious iunc- 
tiüo? Fot example, if a piecc of coríex in u ts cut ntf is the reí! likd¡y lo u a 1 L [ " 
soliitc pcobleau? 

A-SfttY* Yes. h íj a peculiar idvanugc of thc ultrastable systcm that ie has 111 ' 1 ■ - 1, ■ 

to dévcbp vicariouLi functioir in fact, une can wnrk oul quite easily \vh.\t je tan t-uu 
whai it can not, Simpóse* íbr Lnstance, lts cifréis, it* uutputs en t u tiiuronmui 
wcnirthe fle\un¡ and extemors of an arttt. it they are creced over, dn or ^| llívt11 , * A ' ■ 

^jwst thc oppcwc ofwhal it did before.Thi> type oí sy^tem cao -uk , 

cbttge* Jilee- that (l).The change-over will reverse die ,n dan and will pndxib y c - 
mtrsed effect to ihe rsscntioJ variables. Whereas before tbe chance, t o- í>r h. jríl j| 
aeting Likf a Éermostat, ptilllflg its tempcniwrc alway^ back to tEie optunijin j ^ ^ 

■-hunge it wsU beenme like a thermosui with its parís re versee. , so _ . 
rti!üftl ^y-Büt tbe very fact that ií dcvelops thc runaway ttieotis f ]i, i _ uS can 

corm-tive feedhack wffl thmve the swiieh^ ¿*out in a random w,iy. ^ L _ ■ - 
5[| JP when, rind tinlv when, thc cempenture gets baek to íhe J cl|[í ' '^mner^ture 
E:an S([ >p only when thc bram devdaps a panero which holds d». P 

jfabíe. 

Thí selbcorrcciiw powcr of this syttcm can be show» mosT . L ^ íir ^ '■ r tín^on the 
rbí automatic piíot.The automade pilot keeps the aircratt sta ^ 

^roin, so that when the eraft rolls a lude to the nght, ü mira oee?- ■ *- . 

atrcrilt tu mil to the Icft.The iutomunc pilot has ^ bc J™ Kt j lsUi3 - 

MS11C tarebccausc if it is juined to them tbe wton^ EÜLJ ^_; ..j aVcrtL1 rn 
1s se]t-j¡rjírMTin^, and the .mminauc pilot umh i -uc i : ^ M ‘ ' _ t h jr . ifjoiried 

1 r ^ rcnlT ^ sy^tem with second^order teedbai k. however, \w _ .^.^y ^ the 

E'mhí wnmg waythe Circuit will be unstable and it vvdl je 11 s ^ ^ _ disturbance. Uue 
^■TO figly ccjiinrcted autonutic pilot does; ií wití suirt to i rutease rs networkr 

,hí , vtr ¡ f tfejt n BOtt outaide thc normal limita will torce ^ ag ¿n. If i 

rin ¡ 3m that can stop when, and only when.ihe ia ' , f j lc méchame 

m rL'banjíni of this t^-pe wcre tu be m.ide tutu an jLitt>ni e Hit P ! ü " , , . | t Juesn’t 

tok?d l -Which wav chalí 1 join it on io tbe ¡lileminrc dsc answei vn 

k ^ V*u like; the niüchanism will ^ ^e o • ^ ^ 

fRLMuNT.SMnM; Dor^t yíHi have to niake assmnptio^ about 
' nctí Ln cíivironmciii? 

Asfcíev: Yes, very fiiuch so. 
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Fhi,\ií>n'I -Smith: Ynu are assunimg at eIsls ponu in the acgimiem rhat ihere L^rj't tutfl- 
cient time iag in the etiviroriment to disluth ti le Mcuation unduly; that ihere wiil be 
enough responsc to che organisiii s mpuc into che envirtmment* cnougb responde Itoni 
che enviioninrnt back to the indieator. in time fbr the organhm to mover itsdfr 
Ashby: Mot rtjJly. If che envi ro time n t acts *ú qukkly ibai che organisin ls kilkd 
befóte it c ari r v.u t, íbeti it doesn’t malte r what che brani dnes. 

Fiemc int-Sm r n i: l a ni worrying jtoirt the dow-.u i inj; ejivironmcnc. 

AshüV: The slow-íicdiig citvitunmcnts are no prubleni. II' the briin can reare mu«:b 
more qukkly chan the cnvinnunent, the br.nn e.art get J grip of it very (asily 
Fremokt-Smtth^ Bút suppnse ihv ínput fmm the envtronruent back to the orgasitsm 
íh ]ong dclayed? 

Ashhy: Then yon ha ve the prabletii tliac faces that organism wheri. my, it n rewanied 
or punished Uve minutes after ils ¿ction ls over; il i-- notorio lis chai: chai irukvs it very 
dilücult for che living orginiMtt to adapt itstdf to die cortdi cioos. 

[W] í> 3 -.\u >NT-Smí¡ H: So r yo u are ¿ssun mig that doesti’t ]tappen now r tbr these purpjses? 
A.veiky: I am ¿u¡summg at the momene thjt that sorc of dkflay dorsn't hispen, that 
acción by the organimi h foUowed almos: jt once by the sitial back ironi the envsron- 
ment. 

Fremont-Smith: I hank yon; chat was the point I wanted to get elear. 

Bk ;ri i i w: I Ashby, is chis an ex i sí] 11 g íjk >del í 
Asm»y: Yev- i L m dt^cribing che homeost&c (3), 

HiGEUiW: WeLI, whieh objcct is the homeostat? 

Asmw: The homeostat És che u holc thing^organism tmd envímmiieilt, 

Bkíelow: So lile whole thing exisis; r, thnl corree t ? 

Assthy: Yes. 

13 ec¡ ri í pw: | wuuld like io ask somc spedfie questions. 1 low do yon esuhhsh a randoin 
iieiwijrk? 

Ashjiy: By cakiog resistor^ wich vnlucs given by Fistier and Yates" tabÜe ot random 
rumibcrs (B). í hese resistors werr put on a uniseleetor (stcpping swiích) and ivere 
joined so c3i.it \i\ du^ wipcrs go round, che rest of che syHten i sets ni valué thaí ls siniph 
wbat was given hy iJie Cable of r^ndom numbers. 

B] tni:i i ,iw: 33 u c what steps i h e swi cc li? 

A^HHY: T3ie ^.ential variable; in the honieosLU, .i reJay. If j variable giícs outside itv 
pRiper liimts, üiis eloses the reby, cncrgizes th l- coils ot the uniseleetor, wliich pulís it 
round to a new ondorn number, H i]id it es iliis randoin tiLimber ih-it detenninc^ che 
pokiripr p and che saze of what goes thimigli the mechanieal brain,. 

LIigelow: Sony, buc I dtm't see hosv this gets co be the randoiú rieísvork. 1 now sef 
how you gec a random gtxmp of resistor valúes seleetcd by a ineeluu^m, buc how do 
yon make a network ont of this whieh is randomi 

Aseirv: Et is random in the seiive that it eontams valúes defaned only by what is given 
ac same place íu Fishcr andYate^ 1 cable of r.uidom numbers. 

BlGtLow: I low abone ics eoTinccdvityf You have to comicct something to somerhiny 
elsc Hdw do make a raudo in rwcwork of eonuections? How is that donc ? 

Píttx: Through a einenie diagrjEn 

) SHBV: The tV,ur unlts ho.neoitat are actually joined in .il] possihk wjyi, so 

rhtírc are twenty possibic circuito anjimd.Wh.it unit 2 ^cts fmm unit I dcprmh on the 
resistor and on the position of a commiitacor. 

Bicfu)w: Am [ comeci in dcícribing *3 iÍh ai a tictwork in whicb there arr random wJ- 
ucs, hut put jii j. iixcd geometrie fashion? 
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McOpUOüK: Yes* tfccy Aro pul m a ñxcd gcométric tashion, but the: üelcttkm oí 
'.vluch ofthfttf js going to be houked m is random. 

Bicil^ia: TIiís ik noi i random sy&tjem.Thi-s is i selección uffixed constants m a cir¬ 
cuir oí rílidvdy simple conneciiviiy. 

VtaNFR; íhc neiwork ntay not ahvays llave che same conncctivity, but íhere are a 
refainrly few nu rubor ofconnectioni 

Lljüriuw: The •. ombinjiurul possibiiitics Are relacivoly sm.il] Y<tu can enumérate them 
in t TX minutes, I am surc, 

Km\\ Thcrc are three hundred thousAinh 
Wilstífr- |f you iiidüdr the iraftor valúes. 

Asiuiy- rhey are oí hmction.il importa tiLe. 

BtCELOfr- But resbeors are a di lío ron i variecy of animal truni a randomiy conncctcd 
nct? 


Asiiny; The irnits are atways conncttcd: how tbey vnry i* whether the conneetion in 
«rting üf we.ik, podmr or negativo, Tbe valúen .ira cvenly distributed botaren fius IJ 
uid riunus l ). 

Bmow: Weí, it ii a iair quetóRviv is it not, as to Whether chis particular model lias 
*iüy rrbtioci to the nervous. system? 

MicCtfLwxiH' In wtur sense? 

Umm: mUytrti soe.you don 1 ! Ime a random network-Yoii havo various kimk ot 
Networks ofeertain random valúes prodmed at certain points- 

^ESNtR: The netwnrk is tooking fot a variable which matches the oufude environ- 
rnftir iftion^ a ^rrnip oí" random valúen which Are posible in a níhej deimitt. 
wcted netwwk.Thá n ver, differeiH from having .1 large mimhcr ot posíihle coiutu- 
nidons. 

Bkbdw: Itmay he a bciuttfvtl replica of itóraeihitig, but heaven oiily knows what. 

Do some of the resistor; ha ve extcemely l.irgc v.ilues woi \k anu ui 

pnctkafly ro an opon circuit? 

Asihhy; Iti ÍKt, dio retisfun shunt thc correntio a low rcd^tance m latís r i, it ' _ 

Stót dirret eflret on che othcr.Zems mrur, and vvhen thin happcns che umts ah . 
m e ^ ct * ált oír fom une anothrr. . - 

B?i.f.liiw. One mure qursdon. How are the ferdbiele loops íiitrtHÜKLi w f _ 1L k ^ 
Automatically hy ihe fict, for exauTpIe, tliat s affeets 2, a ¡ni - At l^c 
antier b«p, ] aííects 4.4 affccts 2. And 2 affrcts t. _ j 

huum I iec. So then the loedback loops ha ve thai dégree rjndom nc» assot l 

wití| c ^ e connectíviiy oí che system? . , t u^ 

Thais right.Thc actual geomerrical pattern i» *Ho homeostat ls aI . . 

-mu; vl h^r vanes is ihc polaricy and strength ot the litikage horvet n t k 3 

IhlE AiN; ln the homonstat, are the variables ¡all of tyP e ^ |)iP íllLX s 1JI ^ . lV s>cn, 
No - k Í!í «sential in this ckst of machino that tho vjfla y - .^j nUoUS lv Huc- 
I a machine i^rejll\ a machine wichin a machine. Hiero n t tl u _ 0 f [hVm ao 
' pugty^ ot friable (and bv iIiac I mean that if vhi. ^ive to * u > hc , ttp - 

* 2 «n. Jl four umes wiLL undoso somc form of ñuctuaoon) and tlurL 
«ni-tioii.Teprc^nt^ by ihe relay and thc umselector two iy?c ^ G f 

EHnnt is that the learning and adapting oígamsm n.is í(l . oríaídsfn or 

^ n ^and they miist not be allowvd to becomc i onfusoci. til k _ movements 
.1 rJ1Jr üí'thcm r On thc onc liatid, the re are che Mrt* .«hiñe whm Jt 

. 11 *** nutle hy the adapted oi^anism. or by che corren \ ,]1j1 ■ (es¡ ^ n ily made 

^trecti tmüU deviadons fn>m sls, nornial staic, tho 'irnall rtioveins 
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by the autom.im ptloc, For instante, or thc trsp made K i lac en a when, bein$ 
thirsty, it goen to thc water bótele and has a drink.Thcsc sin.ill (nnwtive jchuns jfl- 
normally madr in enditas, suceesdon as caeh litdc disturbante is cómctal Bul thix 
ineludes tío Icarmng; ii shows behavjor bui no change fiom one form ol behav-mr uy 
another. Mu ri ng lcaming, thc organmu mmt change. huí this change is noc lo be con- 
fiiscd witb thc change that it undergots dunrrg its sut.ill a>m'L uve umvements. The 
same distinction Ln thc automatic piiot would distinguish bcEwecn thc chance* of, sjy, 
potcntial that occur while it is iunctiomng and thc change oí a resístame that impln be 
made if wc werc changing its design. The Jíomcmttt mide rtakes both tbese chances, 
and it is chus apt co confuse at hr^t sight.Whai h.ippens is tlt.it thc revistantes on the 
unisclectocs are ti\ed and constam, témpora ni y. Oís tbi* baSts, thc feedhacks can show, 
by thc movement ofthe needlcs, whether thc wholc is stable or unsiabk 1 The changes 
al ihis stage are continuóla* and correspond to thc contiiuious fluctuatioitt ofthe Auto¬ 
matic pilot .Then, comes, pethaps, thc utber change; iítbe resistauccs raiakc thc feed 
backs WTong, making thc whoEc imstable, tbe uní selector nieves to a new pontion and 
stops there. (Tliis would corrcspond to miking a change in thc dcsign of thc pilnt.* 
rben thc LOiidnuoLJs changos occtir again, tescing whethtT thc nrw p.mern of feed- 
backs h sarisfactoty h h dearly cssciiiíjI, in principie, that thc resístame* ibai deter- 
mine thc íeedbat ks sbmild change as step-Ametions thry must change sharply, and 
then thcy must sray constant whüe the malí Huctuatioiis test wherher thc fcedbacks 
thcy provkLe are ^atisfáCtory. AJI desigo OÍniachincry mmt go in stages: maikr a nindel + 
test it, change thc dcsign, test again. makc a hirther change. test agatn, md so orí fhc 
homeostat docs jnst r h-tt. 

WltSNm: Welf il ibis i> randomly operated, what o thc deímítion oían utistahlc rUJi- 
away condition? 

A^t-mv! just .i minute, 1 don e like tlie term »randonily operated ’ Tlic niaihinc^ 
behavior dependa dcccrnuiutely, on whetlirr its essential variables ate inside or ulit- 
\*r\ shIc their proper Jimits. 

WlESifcifcK: Ihir it it Ls ouLsidc its Üinits, yon don t prescribe herw it scaníhei. Yoh just 
prescribe that rt searches. [t continúes lo ieareh un ti I n Imds soiucthing that puts d 
within its hnittH, and on tbe assumptian that yon ha ve dchned thc system so chai thfK 
is onc such combinaron, whaE is the defmidon of an unstablc system? 

A.suflv. 1 be lldmeo&tat lias two finidamcntally independent sores oF stabitiw ni it. 
*Scabiliiy r i musí be given rigórous defimtion when one comes to deal wlcIi systtmá li^í 
chis. 


VCi] s\hi. (.an you sketch a littlc more ofthe tinit tierna! systeiii of tf^ 1 homeostat- Yon 
bave sbown the mtcrnal mechanisiii: can you show tlie w.iv it is connéCted witll se? 
envitunmenc and ghe an mdkation oFhow it operatcs? 

Mcf:ui i.or.:H: Any portion of ii cari he made the environment. 


A-smííy: There are hmr un its that aet on eacli other, and one might thiiik ofthe 
machine .m heing alE +brait]> but, by mereíy Eocking che iiniselectori eji some ofthe 
umrs. di ose units t an he regarded as -eriviromtient n wilh which rbe remainder, tísl- 
™ H h ^“Bglin&You can arrange mifyou pícase, so that one um mes to conüo! 
threu un its, a sui.il] btun tryang to conimí a large environraent, or su that threc unto 
try- to control one, a Jargc bnun comtolling a small eoviroutnent. As I said earlter, an 
adapting mcchariical brain must be given an acmd environment it can adapt to. Iñ thc 
homeostat, any umi can be regarded as -enviiDimtcm. to which the rest mi»! ^dapt, 
U-n-sNhK; t ¡.ventile rhree fimctional en virón ments and one bram how docs che brain 
^ a measnre oMts particular State? 1 am just trymg to understand che ImmeosMt. 
AhiLii ! Invt nnt IicííJ dfseribed bdbie. 
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%KING: Wheic tiie diabú 

Wieé-nfr: Na what tdk it, Er is mi in che proper st,ite atió to continué carchi ngr 
femé Or» rop oítttdá box ts a magnet which tan tum ora a pivot.Thc central posi¬ 
ción. counes níbitrariEv as the *optimiiniL- ai 45 a on either side is che *leihal" statc the 
?ir¿iíi isíllse avoid, and it is ac tliac posición th.it tlie relay clases lo make the un ¡selector 
-inange lo a oew positrón. tí it i? atable, ihe t leedles come lo ihe centen i i tbey ¡iFe dis- 
pbiied, they will all fluctuaic bul they will all tome back lo the cerner. That behavior 
cont^onái t<? the betuvior of the adapted orgamsm. Nuppose* huwever, that it h;id 
bien (instable; the umi.i 1 nirtaway wi\i dcvdop, (he niagnrts will actively diverge Irom 
tlie center má wiD thus reach the positrón at 45°, citheT just goiug right nver ar per- 
dcveloping big Dsciliatians- 

ItesKER: Does it recoser as it continúes the sean hr 

Asm; When it gets b.ick co the cerner, th.it stops the uiliselcctorH | frorn trying new 
combLoariorií. Afwr thal, it wcli always act, when sligluh disto rbed. so as to gét b-^ tü 
ühc temer. Ifyou push ic too tr+ofeourse, vou wiJI knock it out and it vsill start ¡íunt— 
inft igain. 

&tarro-: h (he dt-fimtion oía small pudi the amount ol push which e-irrks it to the 
RfM resistor valué jdjaceni to whett it is? 

Akhisv. Wcll.a snülII push isa push that docsn'l send -s inagnet to die 45 positrón. ^ 
yüu add soiue eold water to a thcrniostat, the therttiostat will altcr a httle. w 1 J UJ 11 U V 
tbe beat, and will come back to nomi.il. That is wh.it I am calliug a *r us lH 11K J 7,1,1 
Me rr-mvmi* 

ataow: üiu this is j discrctc svstem. I hete are taps. ^ there notí I hú chmg Sunts 


íl]l{ 'ng ,i ser uf discrete valúes which come our to cómics 


tors. !t is a switL-h. 


Asüfcv: The bomeostat h:is two aetiviues. One is the activity l > v ^ 

wbether it js like a proprrhr coTinecied thermostat, whether U will re.nt lo j ' 1 , 

W T «tore iisdí ro .rs ecntr.l, opt.maJ posirion.Tht- othet is the d-v * 

líukt'. when it elungcs irom onr set of feedh.ukü, that li;ive i'ov hmiH ü1 ^ ■ 

uMithcr srt.Tlm sccond icóvitv w of-i difTcrent onfcr ftom the ttrsc; by the , t 
conv^rts itself Érotn ati unst^ble System tsi a stable system. 

What hüppcns Ifa necdle is t¡£¿ or is lised ouiside thost Sim 
Tbit.» i m^tter of fact. would set the nrgamsiu a pmblem that n 1 n " 
'°* Wf '' w'nuld just ¡jo on hunting 
heitioh: It gocs tu. hunting fbtever? 

AsHsvj ÜWi the machine wrars oul , n r 

^tJtanusos: !>o you ínterpiet the otd.nary son of random ’t-m "Ofe " 

n ne ofd)e Iowh animáis is sottiething that cotl'pl^hlt to t it 

*»•": Ves, _ :t 

Hutchinscjn: k does.fi seem tn me th.it the setup p«ves any p.irncukn K c i-ir 1411 

^ y n chai this is coiTiparabSe to the w-i.y inverticbrates .utualh i [ - 

Hitíiomr; Agmcd 

^ N:HlNs, >h: I v.'mi]d líke your thoughts on tliat. üübrmauvé 

The gmat diflkttíty with sm h niodcls is to set how to i 
|™tlusion hom them. ’ , , rvceedingly 

^TCamson: It is a matter of time, largely, vn\ it? If all th.s h ^PP ent - 
. tüweran ofsnoB úiz, ]t would peihaps loiaily un no 
jciE.dnt; ¡ how rimé enters in that sen>L, j< u 

Yíií - 3 kí;; Itktlünting 


[«] 
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Hl'icii]nü(jn: tí che searvhing was so quitiic and mvolveii .1 humII JjspLiceniem* íe 
["] would s]nm up only with vcry high- speed fd nis <>(’ cIir thing 

Heclluw: The ¿n-iwer is that these things Jo sean, h. 3? isn't ihc fact ch.ic seajehing h 
not perceptible- lf yon put an ant 011 a cable with so me gnnns oísy^ar Oíd it, il wiH ccr 
íaiidy í.tf^cc-]i, so it isnY tbat aspeei tbat [ objcct co. 

Hlttlh[N 5 í)n; i ana not aJtogether convínced tbat chai searcbiní is in any wav l oj upa¬ 
r-i ble to wbat Wt have sccn here. 

Ashbv: lint L ií si i *t yon agree that it you disturb a living organism vvj c h some vital 
thicat and che oT^anism tafeen nteps to bring usdf back ro normal physioltígical condi- 
dona, that ls pertcctly typicaJ of vital activity? 

I í- íCH lNsON: ^res, hut I tlimk when ít dcirs that k there k iiik the Hmtcring cscillation 
iJaat you first destribed. IsnY that inherem in the systetii? 

Asiiin, WcÜ, SOlíicr sorE oí randoni erial is nceessary Surdy, r.mdom crying m Jifliiuilt 
situations has bcen dcscribed over and over again from J'iíamecium upiyjrds 
Yoi/ní:: How imrty triáis are you tbmbng of what oídér oí The octopsis fot 
exampfc.\ injy leam with unr, and wry often wich two or threc. 


Gmaru: I think thrsc pentlemcn are row worriéd about ibe crkkal damping ofytwir 
svstctn. (jn you nnt amngr it so d\,i\ the displaccment will eo slowlv cnouizh <0 it 
comes raght back? 

lín: i imv. ] m sorr y. but tbysc are tu o difieren! rliings. I km ring asid criiical damping 
111 t js p.iinrular systerii are .ibsoíut-fly diHetent.Tbís systcni musí Tiunt to fijad ,l solu 
tion. and you can damp .1 aíl vota picase and it vvilj slill try to f im [ a ¡solution Por 
í ampipg on a systcm and ¡t wíll still trace ihc same partern wirh ihe same zigzags in it- 

Hutcuinsocv- Tbat k why I asked thc question about the stiuti spatial dimcnsioiw. 
t .an you arrange to damp ro get tbat? 

Biciiowl I doti E chiiik >YH1 can do that This is not j system whose ósdlkdún is 
determined by the linear Uv> ofosdUation, like a penduluiii.This ls j system lií whkK 
a Sídution must be soiighi among ;¡ mimber üf possibilitie$* 

HuTGHlNsfiNí Yes, but it is ,1 bit ajbilrary what the displacenu-nt is. 



Ql^sni-h. ] tu licvtj J?r Ashhy would not claim chai random scarching ilie mil) 



j « *- “■ "r jVU 

lhat '■“ r ' lL ‘ nnnibcr nfiandom clcments 
rtí;.ch a soludoti would gt> U p at Mustie 
nat ' 0n lhlt wouW solvt the pmbleni, the 
i.voultl p.> U[ , with ineludible rapidlty 


g °, llp at 11 tajlLt|itil: Ifihcrr were only une possible cotnhi- 

e tile pmb em, the jmount ot time .r would i.ike iü tínd th.it 


s wenz L] p % the ave rige time it would tjke lo 


ved, ¡myway. 

r >T e c -d mee lian iHni, the time would 
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Pim: One has io bave a better search sábeme. Thal is tbe amwer„ I *tippo§e, ht ariy 
use. ü'the machine jusi made a mal and is hasivr worked, Lh.it rocam thc next onc 
has to be sumewEiat more hkely to be cJoser to thc gua! matead oí runrnng thruugh 

eren 1 posible attempt- 

AíHfYr The troubJe i^how are yon gping co get that search sditnK 1 into a mechanis- 
eLc systciií" "t woidd be nicc ifit eouid be pravided T but E don't think ir i* nctéssary. 
Pim: WeEl.it ih necessafy ¡f thc ohjcction of rcquiring wnU an immerae time h 
gomn to be overeóme. 

Am*v; No. f don> tbinh so. T don "i thmk directivo scarching is. neeessary. I think it 
un be ove re orne pixwided che envijonment is noc ion ditíicult 

Vín-rst; Thcre iré a nuniber ot' things it can do, hut che number is Unutcd, ¡I it tries 
rmly tbe limittd rtumber of scfltitíoitf and meets thc en virón rneiu in tb.it way r tli.u 
dteriihe wholc situación, doesn t u? 

Avhíy Fot rhv ficganisni, tbe gtrater ihe number oí solutiúi^ it Et.is ¡ivailable. the 
pfrriter ífcpossible powers of adaptación, 

Ví n sí.;: Certain]y; huí in practicc there are a Imiiied numbrr of rather stereotyped 
líihtioris iii che ^ .kl 1 of smrpk ofg.iniMm 

Ash»v: Yes TTiat, of coumMiukes our ¡nublan eas.ier p biat ni tbe Prut rucean way ni 
amsidíting otaiy vrhai h.ippens wtU'H thc orgatnsm or mechanieal brain i" givt-n yer> 
simple pmbleítís, 1 yvoilIJ iikc to get on [o clie more difficult case oí che v te ver anima 
ctai has a tai of ñervo us pretil and i>, ncvrrthd.e&s..- trying to j¿ec ifselE stablf. 

Voum.; AcruaDy chai h txpermierctalfy ralba dangcrous. You are d! rathmg aboiií iEjl 
HH toÉ wá vull hcw it very misch m ínind Simple* Sp&M bav* only a lnmted turnar 
nfpD5sibilitiei. 


Asiiay: ] thiuli it can be done in chis vvay: The enormoih time that we h-ivc 
íFoned cnji bvcut dmvn provided the eovttoniiient alíeme | tlie -nUptation to x ¡o 
up trun stageí, This diws citen bappen.Tbe ehsld, for mst.iru e, teams to cravcl tirM. 
tben to vi-alk, rhtrn to Searii bis letcers. liten to learn witrds, theii to do ^ ]m P L ^ r | ( 
iLieue. ihcn eo do Cüinplicaied arithmetic, and so otj, cveiy reattion 4 ■ 

^rcthe nes! onc k taclded. Tbus, the fantsiHticaby long time eoStapies tkwu o ^ 
VÉr >' ntuch Imvu oTxIer of time, If tile adaptatinn can be broken np meo ^ 

instejcf Q f trying ro get il] 1(I |M njibdy í <mnceEed in onc vasE adaptation.^il: ■ J11 ■ ^ 
,DVV pRtbabüily ofsiieb ,i thritM ever happcning, yon v.m nftua V ^ L ‘ 1 ’ h4 *' , 

HjOílind inon and \m\ tben tbe time E-.ken becomes far - I ^ ^. 1 . 

ciyscjlltation. lía eryM.il could for ni only by M molccnlix ^rivmg in P- 
- 1131 -ininliarifoudy. thers no maemseopie crystal could ever b. ,,T r 1 1 1(1 wc ^ 

'^probable. Eíut.rn faer.a few moleculcs can ge*, into povitinn, -im as x on ^. ¡sv ;| 
j n püsittDn. thc ii l'\ i can add on; then che next and tlie next am >o on. ^ ^ 

V crystal t an be assembled m ,i short lime. %vhite thv probabihty oí dx 
^ occurring íittiultancoLKly h praeticiUy zenh , 

btuutm^; Wcll'thú sürt of phenomenon is abvohuely diflerrnt liom t te . SLu Lt . h ^ v e 
mi mena that you have been deücribing, Tbe crystal i* a case where 
c ^ni^ are üot oeturritig cndrdy independendy. . 

H tou, wcrL . trvmti to arrive at one vrty SpcéS* í - r >^ ,il m&mh are 

. Hi ,ll: be thc sanie, would thcy not? The laws tbut gi'.ivem . 

^ ^mpk cúmpacrd to the subjeci we are discussing. . J oes 

Uun>W: [ n (his devíce. tbe crmcism may be aimed, I tfimk, ar t K ^ cxtctil. it 

^Jmjk ne ^ m ¿ pniblnn if didñ't do che previou^ time. 

^ ■ ^ ím rioching cxcepi vearch. 


[¡ai] 
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Ashpy: Aíter a cbild has be en taught simple addititm, k it expeeted n once to do 
multipli catión? 

ÉlGElGWr If the cbild is taugbt how en mukipfy .3 ecftáirt smill ckss of numbers by 
cach other, the child can immediatdy riuikiply with higher eíticiency an enorinously 
widcrclass of numbert, and by cfticicncy E mean los* in time m |os& m í"t]-.c nmtiuns 
I fiis machine cannot U you give it á certain problcm to w)ht, it will solve that pnob- 
Ifm once. It you give it a second p roblen i to stiíve, it will solve it as ifthe hrsí prohluin 
bud riot tauglu it .Liiytfurig, 

P¡ 1 iS: WüLjklñ't the machine \vor-kju$t as vveIJ it the reMstors lud noE heen tAeu oul 
tif random cables but simply arranged m order i rom the léase to tile greatesfr Would it 
not work as wrlJ? 

Ashhyl [c would work, btn u hctíicr it would work as wcll* tr.tnkh, 1 jusc don r kimw. 
[ios] Uu.llüw: More predi r tibí y. \ 

Asilby: 1 liavc a feelitig that a random ¡irrangenicnt ni tlie lung run is probably better 
í ^ i]l LL s ystcmadc aíra rigen íení, but 1 just can t say. It involvcs some wry stibtle pnih- 
Icmi. 

Pitts: ¡ would doubt it 

WiLSNFRr I think yon would ha ve to scjrch fbr .1 probJem ibat romes out the sartic- 
Asi.ii/y W hac yon gain 011 one run, you are hable to lose nn mocher because nuw wii 
have systcmatically arranged ihem the wrong way. 

J J [ 2 r5: henever you choosc a particular arrangenient, it k no lotiger rsndom. In a 
particular one ihosen from those cables, there would be adv^mLiges m oue run and di - 
advantages to its inverse run, so exaetty the same tiling can be said. As a mátter of Uu 
it would be very strange to me if it niade any diífcrence jt .,[] wlnch one you suned 
witli. A Eter a II, any particular sequen ce of nnmbers ¡s on the sanie plañe as any uthef, 
.iml 1 h k fací that it was goc out of a tabíe ot random ntimbcrs instcad of being otht'T 
sequence of valúes I tb ink, maíces no difieren». 

As-mo \es. It is quite possi ble that che regular arnngcments rmgbt be better, Imt I 
havv dealt wjtfa random nnmbers alrnost deüberately, to shmv that it can be done the 
random way. The sysiematic arongement was just what I wanted to lieen out ot'thc 
machine, 


Pl7TS: TllJ[ P irticu ^r system which yon have ¡s a sysiematic amngeiuent sinre it is 
üji y one m.u hiñe. Ify'cni buih a wh-ole t:oHeetion of tbesi 1 machines, s^lv, íifry ofthciú, 
an ( y 1 v -^ iri, d tlieiEi onc oí a tabk of random numbers, ic would malte sume sense 
to JiptflK ofratidomness. Wlth only one, there is no randamness jnywiy, 

McCulluch: Wheu you have four unjts, and each is stlected n r’mdonr 
Asi íb v: Tlie machine „ only onc ot an enscmhle that migbt have been nude 
WiiiSN^R; Al] posible eombinaciona are cqually likely 

! J 11 is: You inijiht juíe as well haw takcn freni ] to 5 <J oitt of a tibie of random mutl- 
bers. 


l'tp 






fincan: What more would you have to do to this to .mswcr the questit 
to Icarn^ “ 

Ashmy: I would have to go a lo n g way ahead ofwhere tfhs machine is. 

T U!<I h: ^ t0 t:h ‘ lnSe Uy lf - a «*olt ofthe fimetioning.That i 
: hy U ,irfni C " Icafn ' b « au ^ ^ ls jeit.Th.it ts an ¡nipona», point. 

uZZ J mW, ? r WOUld nt ‘ l ‘ d fnnh * r íi^velopinent, osing, ¡n pan. randommM 
m p nk varrety aud in p,rt.sp«ial mcefe™ to help the pLmm«. a sltmt mor, 

«-a betmzne more powetful if, mstead of jo» hav- 
* Umiekao1 * I distrilnJtion of random mtmbers, «t had sewral set 






h óMt os tá ais 
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Df'uniscleciiíni. ont «t it h chu numbcrs distribuí ted evenly betwmi mituis 9 Jtnl plus 
>?, uiüther sel widi the vducs divtributfd in ¿ diñérent íbrin, ind a third set with yet 
iDoditr foriL If, tÉlfift, ir h*d j huik-m íeedbatk nuxh;im*m su that atter many feilurrs 


with one set k cfongcd to another *cl. ir vvmild show bcharior of rhe type that Harlow 
reponed (9). diar is, j k&nii ng to lean i, j st-amd-order tria! and error, Hie criáis 
écmselva go m baícties. wilh a searching tor the besl batcli m supply the iriülí. 
Bk.tLuw: Sir» in whát way do yon cbink uf the rindom discovery oí an crjuüibrium 
h chis machine as comparable to a IsMniing proccss? 

Awíy; I don i chink ir itianers^Your opinión is as good as mine. 

EÍIíiFjüw: üui ! .mí jsking. ir you place an jnimd i ti ¿ inaze, he does something 
wbkh wt cali Icaming, Nnw, in whaE wsy does this nmJiine do soinetbing like ducr 
AsFfflV; Wcll, .ls the inventor* I ¿ni nm going to suele up tor il and say ] tlnilk it is 
bomologinis, 

Vttoüa: I would think tbi.it Sh^nuon and Menean caine cióse to having a Icumisig 
tiuchirií 1 . 

Bigeuw That ls the point. This machíne tlnds a solution, í graiit you - md pícale 
raB tt mything yt'iu wani; 1 am ñor tryiitg lo crimize your language I niercjy svondet 
wüty ñnditig ¡a solution ncecssarily itnphcs that it leartw anything, i 13 yom opinión. 
Ashív: I íhiiik the word leaming, as we imdentkmd it in the objerlive serise, vsitlíout 
foJHidcríng mything obtained introspectivdy T ss based on observations ot dñs son <>r 
tapprmng. 

BtCHijw: In otirsclvcs? 

•^wby: The dog jumps on the chair; you beat it three cimes in succession -mó [ hen it 
ikífiMí 1 ! jümp on the chair any inore. 

BtCElow: h has leaiiicd símiething, dihongh it stiíl shows nmdopií bJuvioi m ( 1 1 , 
áspeos. This machine does noi do that. 

ttirsNLí; [fyoü dünut tilín nuchim- enmtgh so that .[ has to B o xhraügi m se «- 
tions, it wiH jump on the elidir igaiu as une of the posible cnnibnwnatis. 

Ajhíy; |f ynu btat the tíng ™r\ tiTiit:, whefher it junipn in the ch.ii: or mít. 


^otu gct ic rniined. % 1 

w,: 1 1 díiftft't vhow cliJiise of.ittlftThe «towé'óf b*rn¡np ¡S that 

ta héen thnmgh .1 prtx-fLÍure has díflSfrcnt pfpperti^ íl»- 111 f 1 ’™' lt 3 , ' r 

A(,nnv; Wuuld vou Jetee chai jtter ;íti animal has léame ti sotnetbing, it x 

fndy'r 

biciifiW- Yes. 

Asküv: Well. ihc homeostac behaves differrndyi | 

lüLtEi.íja,-; I n what way? Can yon describe it? „, n - mfir 

^ ^posc you L it oír and i. , unible; tbis moa.» that ir» ™'+ 

l! ie dog thai junips into the chair and gets l'^' u, !L ^ lin til it 

‘^mthinotit. whín the needles go 01 H by more tho» 4 -'' : 'il"'" blllL . Ljn be wtd 
ntbdiatoy ofbehavuig diat dm-sn f f lead to sudi punishurent- 1 he rnat 
!íl nive leamed rot todo -this, but to do »iliat.« hc 0 |j 

QfteTLES: Hut ifyn,u tj^ e b out into another state and ti ion bntip ti 
"fc.fturill leamjuilas slowiyf . . li ír onneet the 

Así1SV: Yes -I tjutte agree.Tlwt ¡s a serióos tauk of tlus madiniL. 1 yom env¡Tnnm(?nt 
and give it ,1 setond «ivinanment, and tlmn " rin ^ _ [o ^.,th that 
y 1 ;} 'P»n,its nwmory oí the bise enviroimiem is totally ■■"■■■ . VJ( .¡ jb ] L . s ih.it 

tllJ t I K ot 'tito the earlier, rntiier LOTliplícated. t 1 ' , cblllí , jn be 

go eo.,Mam.bcuu« I th,nk that » the way m wh.ch the ma 
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extricatcd frani these ditílciiltics. Buc I admrt» wrth the Fminruitat,, j.i le e:mr$ .k 
present, ií yon ten h ■ £ onr rhing. teach eí tomcthúig dse and thcn rrv n .m tlie fcsMts 
fira iticmory is gonc totally. 

Cühard: Last ycax, we saw ShjnnoíEü un mousc rh.u disi Jr%im rnjust chis. senú*. It v,gs 
put ni .i miazc, ii expJutrd ir. and, afttr onr complete exploración. it fin tlie nutor pa 
fcctly. I he difíbrfjjcc i*; that it hitl a íttrcoryped way oí expíoration, One cuuld afwav^ 
prL'diL r exactly 11]t- wáy ir w^uld abtmi nWliat ^ou ife fcrying to do i> to jmjtiduci; 
a variable procediera and, in doing tbat. ymi have tose chr gaizi ofhaving gene dflXKJgb 
ríle pmrcdure. What we are ¡di wanting trem you es to combine thmv two riaticnts. 
whsrh [ lhink ^ snrt of thing chal Domíd McKjv wa* tilking about in hi< pitten- 
utl0n ÍLl!ií Y^ár, and llave prob. L hi|jty ciernen es in a medlamsiii di.it will do che odiei 
tliing. 

VoUNC th ^ r ^ uE l í>f goiiig ihrougli .1 particular felice k ro altee the resis- 

tance lc] 11 ^tcmatic riuinucr; ilien the ihmg could be *aid to have worked. 

Bnifitow: Only if the alteración is sudi as in soinc serme tu reduce thc complicación 
che pmblejn. 

VtsuNc: fiianted. but tJi.it i«¡ not intonceivable. 

Wí^nhr; Jt IV Icaming oníy i fon the next tria] the seaidiing » not «nnpJetely ijn- 


Í'«J 


E i i < -1111 v\. Vi v Ytiu ser, tli f thitii: I hnd difhojlt hete is to jjsodatc this wjv oíhndmi; 
a sQlunoii w,th the woid kaming, Tbese two, perhaps. ought to be associated bul J 
j‘ ln 1 I 1 )ítJll ' 4J I CL,!| f Hiiik oí nuny modek in whii. li i drvice íukIs j wlunnn .mil 
_ k ; lr ' 1, L ^* t,nl >‘ ■' k w L I" 'vhith 1 wouJd think the devite h.is Ivjfttcd. Fot 

exjinplc, ií yon luvc a box svith ,i hok in tJie botionii jnd j b.dl buiing irinidL- and 
keep hangrng it it.the bearing wiÜ tul] thmugb.Tbut ii, in your «k, j ™y oí k,m 

i'iTrv: The homeottat is a bit beiter iban tíiat. 

i un Koi it ynu disturb it (rain rest. I hat is wlwt I vs.is -iskimg urlier. líyoií put 
Ihc resístor onc step out of the w.iy, vvli.it h.ippcns? 

Aví|«v. Tlie ™j *dH lias tw«, diñbrnt ¡„ rh e homeosut; therc ivthr 

hí ÍT " lA “ U vwM * ! ■' '¡«I* ^ di«vn it is st.lP >efí «nectinB.xmt 

' ( Sr f T r í™' C,0,, ll wMeh ** uniwlectorv „.„ve .mothet step and 

t i " Ut ‘ 1 >-tm [,í ^ jkt,ut disiuibantc, you musí speciK' wliich of the two 
ciislumame* yon Etican. 

be a dhtufh ^ lL - * etollíí distotbant-e.Tlu- rirst une wouícf seem not to 

bv a distuibjTice ln {h e sense of dunghig the problem ai a lL 

vvhieh box th ' \ 'pm' " Hl ^ ' oll 1 P^ ciCt ' E ^i s niaelurie by ptituug in .i eensor wltich s.iv. 

e "■ 50 to ^ k = wh - h ¿ - p-fc ü 

“! C ™' , V 7 CJn Cenal,,1 V » l«rning app^tus ou, oíit. 

s a r - A *~ tñ -" 0 “ f thal get out oftwo hoxes 

¿ it t in P^vxinre to try unkss it has «me way ofdiseoverirg vvhieh 

“ 1,1 1 

pn-dseiy whb pmSJá í ' Xpt ’ nnlt ‘ nti Thomdilw vvcie roucemed 

2S7 : 1 at ” n ° E refCrrmg C ° * J¡ ^ V»»« consider this a tarning devece as h 
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Pi ns; Yes ¡ should say so. 

M«. Ci'i l i m m ■ Wlx i Id y l tu vori si der Sh a» n nns m ec h an i c .1L m o u se .1 lear n 1 n tí. dev i c e? 
B&ceiüw: SureLy. 

McCuuocm Thtm ibis ¡s .1 leaming devire in just that scnsc Shamicm's inousr leartis 
Le- tliii ene nuze. Ifyou put it in j sccond ti íe.irns. the second niazc and farg^tn 

ihe&st.You nw ftAtnrangc the mazc in the hrst rorm ¡md Shatinons rnouse has. lost it 
E'mí Th.it U lint thc problcm, Tíic pouic i\ rli.n the mistakes help ttftvíird (he solu 
don. Al Sc.L^t, thc itiousc dtx-sn't repeat ihc mistakes But, of coursc, cats do, when nhey 
put into boxes. 

Prisk^ü-Smetie: kn'r tlur truc i 11 chis syslrm? 

Btceiow; Ttlra is 1 xignificant diflTrrrtlce in ihe bdiavior of a cat .iker each step 
teft^ni kirniug htnv to oui ot a box, 

hits: But whilc thirv learn,they wili m.ike thc Mine niitukc any uuniber ot Limes, 
hri.i io\v lint the numbtf of ti mes ts aJways kss .¡s the k-arning K ocs ínj - ^ st1 x ^ low 
ooe defines lejnúnp? | 

Frémoiít-Smitn: But isift ihat ttue in chis system ? 

Btcir.cjttn 3 don Y think so. 

FtEHLiNT-SjkinH; Would it keep mi niiikiri^ the same rnistaker 
11 ívl : Nntthe sanie inisLake. hut the same c.itegory ot mistake 
B.iteson; I shuuld likr to put ,1 quesíion to tnir ecologisti ii -hl envitonmetit consisrs 
¡j^dy of orpTiisms, or inipoiLindy of árgaflisnls, ls not thc learning c líametertsth ot 
Asl]h¡.-\ nut.Mne appToximately the sanie sort oflcarning as thai which is sliown r |L 
^“dkjgical systenir 

Hitcminsox; Ye*. deftnitdy il is, 

Ü.^ism in: Orv- of the qumions (hai fume u P t-jrlier vas the questLor: «i the si^vtvj. 
«>f enviiomncnb. Thctc wibblv-wolibly cnviionmcnts. c'ontaimin? many cyp.' y n 
■ibh-v juc (hWiously (iiihki-Ly tó ^:i on in tiu' wtbbly-wobbly HUtc.Tiuty it‘’ llkcl >' to 
'«tlt dowm to vm-íouíí deprres of greater stihility. 

Hitchinmim; Yes AU wrts of situations. eertainly. esscntially pioduce conrtaiit 
Meeidjes, iuch as temtonü orprnizatinn. for inst.iiH L% which pievento 1 K ijrLíanj. i 
iBcttiitg cach orfser as firqucntly ai they woilld it thcy svcrt niíivin^, .1 

ém r 


hiKhit- l^n't 3 t iiuhIi easier to bit i Id .1 machine that will ‘ ll j | ■ 

^ l0u lht thc cat in the puzzle Wx acted than to build one that acis li 'í ■' 1,1 ‘ L , 

' dic, '- L * 5c randon, bt-havior, an eventual hitdne ofuin :i solution. and af >■■ 
'oaighi.]j nc projitesnon to ili.n Milutum is l horndike s ide.i ol ' Llt t "' 1 h humes 

, 1 ^.Howes-cr quite .i number ofcareful ubservations on c.its in \w < _ ^ 

| iv " c ’hc.iwii lk a compiicjted utuatmn which is quite JissiiuiLn. mt 1 . c ; v 

*** ¡x™ noted ifThormlike had nol ai tiro creatcd chis ideolnity - lb<Hlf 
r Jn<io!,i -icirdi ¡ r th.it iensc t ThomilÍke’» ideas inve beefl very lieiptul- ^ 

ilu.Lum': [fyou describe the hehavior.yon can certamly prodint. ■' establoh 

xmc seme analogous to that heb.ivior. U ií very diffic nh- tof _ '' g ^ 1 ^ i jjy 

'vhethe, something Ls nndotn if diere are orfj > a small number ^ j vt .it- 

] mean cven a fcw hundred. .Randoim b one of the nastiest P 
' iaáln 110 evalnate. _ ... . very 

. h !" l: * : y h: 't l'appeijh, may I a^. if the solunoii is not hiund. or lt ^ 

n " 1Ér of thc Mor thitsgs that happens in mii*'- 111 ^ J 1 ' ‘ v ^| c)t rit]1 for a 
thc adnptíon ofeertain highly stereotvpcd fornis oi beha%i ■ _ u , thc 

time. The animal tni^lit -issume a posición Habí- ^ ,r 1 ' - 


[IMJ 
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rigfiE, ir respective ot sucCchs or failure, Or li climhs t)n top ■. vf j goal box and leu icsdl 
r'jJ! down iwtéad of ruiming sfraight. Shannoii s r.it doo not do th.it. and ncithtir dt*s 
Adifoy’s homeostat In. that sease, diese mecha nisms ,irv much niori 1 ¿ppiup ríate eolet- 
\íQ 7 ] iQiri si triple kximing theories tha.11 they are tu real raes in niazes. | 

DiüllOw; Ú yon cernid characieráe diese stcrcotypes by some dc\criprion> xuffiricntiv 
accurace, of course, yon could us* -l inachine wich ibis snrr ofbias 

GluAhd: Yon want tbis machíne tu tum its .svvitehes jcondiiig to same hxpiiihcü!-. 
¡ratead of at random. 

Begüujw: Ves, 


[lOfl] 


TtUBEk: Not jutt onc, in fací, quite nuniber. 

£■ 5-1 f-it Lí i\V‘: It may be a very eomplcx hypothtxis. 

Kt i \ FJie psydiiatrist Stórring once wm te .1 inonograpli ¡ 1 ü) mí -a m.in withoJE 
inetuory of time,* a nun who couJd not rentrmbcr arvythüig for longcr tb.in orte M- 
oulL Afrhougli diere was complete los*, of memorv in tii.ii ce un, sight, tound, t.ixte, 
snit-ll, touch, and pain was completely forgutten añer onc* sccond* diere wcru no dis- 
ttirkinccs in othír psychokigical fuñe leo ns, but tliere w.is cven ieu memory for 4-rsio- 
tiona] experiencia beyond the time period of orre secomJ. It looks, ífaerefcrie. js 
thongh I h. Athhys machiné he ha ves sornewhat labe S Corrí gas-ptusórted paticnt. 

fbe interrektions oí .minial and environment involve mimcroui and di verse mfiba- 
nhms Th:iI lir *' oh posible ínteres* to tbe psychoiogist. And it may even be .irgued that 
one Lvf rhe Iímse intereiting is leirning. No doubt, Storrings u ñique cuse i* ofgnMter 
mterst tiran a few thousand come mu mal learning experimenta. [f í>r AshbYs 
machine k of some hdp in understauding patholngy of beh-ivior, Ir may be oí gn-irer 
v.due tban mereIy another modei for a Jearmng ptoccss. 

l 3 n is; As a mattej ur fací, ] disciissed random neis .u one of (bese meetings son» wjts 
ago. and ccrtainly I LÉiink vvc agrecdjf I tecali correcdy, that thc íntroduction ofa ran- 
UT31 Cü t^P^rient in □ machine that is m some sensc to alter its respon.se to re]jriwly 
s lorr trains o inputs grves ttexibílitv 1J1.it k not presen t ni a prediefccrmtned pttem oí 
seatr'h rhe pattern oJ wtarch which iv predetermined nuv exclude sysíenuiritaJIy clt- 
t.nn tbings 1b.1t wilt ulrimately appear ifoperatíon of thc raudo ni inniponcnl is per- 

nnttfíi tbrougb .1 suffieicndy bng period oí So mwch ue pmbablv can for 
gramed. 


i . K t l Utí | l,on - 1 lU,rSL ‘> ^ ^ ovv f '- 1 «Jnstruct iJ)t‘ raudom machine. [ im quite suri - 
V . 1 " I,k llT, , C LJil COns f™ctfd thai wil] duplícate prartuílly anv learning 

e " T '' r 1111 ‘ r11, 111 1 u ’ case ;l ^ ^therr Cerebral mechanisnis, vvb.it we havt rLi do j» 
° íln & '* 1 n ai ve. A t the verv- begintning of diese tnectins. the tiuesiion 

waü (rrquently nnder djscuwkm of whether <1 machine couJd be buiJt which cnuld do 
a pama,!lar thirig.and. nl courve, tire ansvver. which vvrrvbody has realized hv ilnw. i' 

tlMt " n f a O'™ what you want «he maehinc to do. yo«, can. in 

principie, budd a machine to do ,t. J think the »tne thing i, truc about nnJnm 
ui.ich.rn,. As soon as the J st,H ls nca] hchav.nr of the vwtem is vpccificd.a nrnvort can 
^dc^ned. composcd rfsomti Uxcá cormcctions and cajún with paomelers which 

SteST .. .. " ¡ " ^ whatever degtee of «a- 

wjnoíí'l 1 Ü’íí th l "i”'" " 0 " rml h;lVt - is ^ whatever small knowlcdec 

mXic th e 1Ífi p ¡ h V at,ai r at01 tT " Mli phy ‘ l0l °^’ sV«íni in question ro m to 

leavt set uíj hvn'vi'l n^í ° poís ‘ lruic í llnei witliin enough ¡miits so that we can af 
rbat t ;m be citmn. -J ^ W *^ llave snme genera] ímplications P a netwnrk 

píete soecification ^ '* r'"^ r * K ' :,n ‘ nl; ^ icluJ lly behavea, suppKising tlut a corti- 

i specihcanon of «he ammal s behavior waj no. amoug «he premises. in che 
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cBfüf^me of ihc simple urji.111 isim, we mi^hí t'tnJ or indicóte jiiiifiums nr type* nf 
¡uncELons which iré actualSy presen! in the nervous \y*iein ot üimpií invcrcebraie* .md 
Kfnttf a degra: ofrandnmnesv u> tlietr effective comuxtivitY or their thrcshoUs rhat 
muid be ebecked- Biit. certAinly, copi^mictrn^ .t 1 n.n (une (hat belwes m principie in 
ulv gvxn statütical way n somcihing which onc can ¡ilways idfct" ¿ pu*HÍb¡lity, and ii 
^píHublf m ii 3 3 i Límne variety of vvjys, 

BKrtLEJft': Whaí variety oí way&? 

Pins; Inimite iflhe numbrr of i-tnupanemfi are ¡u>t rcstrkted ü iebin previously h*ed 
botín ds. 






DISCRIMINARON AND LEARNING IN OCTOPUS 

j. z. youno 




Fiust íh- si i leí me show you schcni^ticHilK the topngraphy oí some pathways in octo- 
pus {Figure 4), 

The apparatus with wbich octopus learns cu rrwtkc visual discrimijutiom cüfisúts ut .1 
series of Jobeé,The rods oí the retina projoct dircctly un eo ihe soríacc ot che optic 
lobe wh.cn: thcrr k.l deep reúna. ni which thc topography ut the oticer retina i% pre- 
semd.Thcrc i L ¡ an elabórate syuem wub amacrine cdk, resembling eEui human retina 
quite strongJy, From diese, a system ofbiphr and ¡^nglíon cells piojeets invvard to tlie 
eeuter of the optic bbc, whene there is ari elabórate anastomotic arrangemenc. which 
sccms lo emú re that the cfFéet oí wh^t happens at one point on che retina can br 
mixed wiíh what happcus at other pmnts. The opric lobe also receives alfererm from 
the skin of the arnis. From rlie optic lobe^ j irart rum eo i}ie superior frontal lobe. 
which also receives fibers from the skin vt.i the inferior frontal lobe. Hbers trorrl the 
superior frontal mn lo the vertica] lobe, and frum filis the re ate pathways leading h¡u k 
to the optic lobc. The motor output mus from the optic bbc and rnay he coiisideFed 
to produce one of twn respondes, j pos id ve actiod of a Crack or a neganve one ot 
retreat. The csperímenc thnt Mr Boyeott and I have done [ 1 ) ( 2 ), consistí m the 
removal of the vertical lobe. Atecr thal operation, che animal has itjsj powrr of retcn- 
tion grcatty reduccd.Vou will be abEe to folJow in the ¡ihn tiow the octopus learns rnnt 
to attack when ir is shown a crab and a vvhite sq Liare from which it gets j shock Truc re 
Címdnlíc to attack when it is shown a crab alone. J í 1.1 l díscrimination is íearned vete 
quickly in very frw triáis. The motor omput, M plus, whieh <s the inmal one. is 
reven;etl En ari output, M nilllUS, tll.lt produces. reEriMt, 

The metnory will List for upwards of forty-e¡ghr honrs in the normal animal. It rhc 
vertical lobe js removed, however. the memory is not ahlc to Lasr íor more rh.ui jb.^ut 
ten minutes. But the opera red animal can stdl make the discriminación in its optu 
lobe. II che situation is represented, say, hve minutes after exposure co ir, the aiiuiwl 
will retnenibcr it, hut ten or íifteon minutes kter it will hivc forgotten and will -tEtack 
and receive another shock, Associations cjh. thenefore, be íormed m tln- optic lobe but 
thcy rapidly tade. 

I ‘iLif^est 1 show che hlm novv. and then it can be diseusved 

(Film is mn) 

McCirutií: h: I yon harve any mure detailed histologic wtirk on rhe orpim you 
[na] believe are respors^bte fbr the memory? What do thoy ¡ [Fi^re 4 | | Sook like? is it 
I1E1J generally a reticuJate mess ofsome suri or very wdl structured? 

Young: Very well structured, iudecd. It wn>uld take a h>ng time to deal widl that in 
deüiL We don 1 luvc all thc itiformation we would Iske .ibout the w lude aiTangein 1:11 1 , 
particular!y on the quanritative aspeets. We don Y kitow how niany ofihese cells therc 
are. we dont know i]Eiss r many eumieclion^ there are.Thcre must be someíliing of rhc j 
i>rt!er of niillioiu of cells in caeli optic lobe, perhaps many mi Ilion?, Mo%e oFthe thuigs 
■nne wanti to know, one doesn t knovv" For instan ce. ah^>LLt che convergenee pattern 
I lien: are criMcrossing. arrangements of hundles and the bpndles intrrwiMw. t suspect 
iIs.li the crissciossing is an important íeature of thc swEem, Anyhow. it cKists. Tlu" 
arrangement of the btmdles is characteristic fot each lobe. but we havcn'c fbund a sv;n 
of describirig it cxactly.Th^ analysis is (ár fttmi complete. 
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CfBERNETECÍ I 


Mí'Culloch: Who would Like to ask wh,H kind of qucsriun jbout th.it stnii-ture? I 
ste wt do havc a struL Eurc w tigre memory is oecurríng, Go ¡ihead, ask hini] 

Hnw man : Wbat is the scale ofthis and the sizc of che animal? 

Yquncs- The wholc brani weighs véfy titile, lesa chin a grana, The vertical lobe weighs 
nnly a tenth of a gram, bui ic contains ;l vast munbcr of cells, sanie of the- ¡.tnaSesc 
rterve celia I have cver se en anywherc, 

tfeuBKH- What other behíwioi-al data are ava Hable? Is diere anything of che more rr.i-.h- 
tional sort h such as detuur behavior, betoie and aiter che operación? Are yon suic that 
úns is j znenaory change rather than a changc iri avmdjnce behavior? 

Yolcng: The general behavior is uniiTiered aiter nrmuval of che vertical kihe. We cari e 
recogmie an operated anirruí troin a normal onc by arty íriieria exeept its 
TfetrPBR. Do rhe .mimáis tend to colleet more crahs after the vertical lobe removía? 
Younc: I couldn’t say Chat, no. They .ir,- very voracious anyhow. They go on caciny 
wry rcadfly aiter che removal. 

A'íiírví Would you say, as a niatter oí’impresión, ihat chore is ahvays a path íopi any 
input to any output? 

Youní:: I hhould suppose buc 1 wouldn't hke to be dogvnatic about ir. It i% a hiyhly 
-iiuistcjinotn; system-But can you imagine no\\\ in chai short ptriod, smnethmg curie 
spondiug to your random selección gomg on in a sy^tem likc that? 

Asi ib y: I see nothíng incompatible. What imprc^eü me rs the enomiíuis advantage the 
oefopus lias over the bonieoscat in bemg ah] e lo lio Id .i memory temporarily tmtil ir 
decides whelher or uot the memory rs worih bolding permanendy; it can then eicheí 
tix the memory or scrap it.Thac put* the orto pus .1 complete funciona] levd ahead nE 
puj iny simple mediamsm. | 

EVrrv Is intuiré certain chac memory does uot oceur 111 other mmctuies tlur teed our 
Lo che verticalis? Could ir merdy be that the ir outpul has been removed? 

YtJUNts: 3 didii'r. get üuc. 

Pm s: Are thene eertain ]ohcs superior to the verticalis? 

Young: No, it lias ouly a limitcd input (Figure 4). 

Prns: Could one be eertain rhat the memory did tiot ocí ur in tbe superior ftontal 
bbe? 

Youhc¿: No; removal of this will equally interrupt the memory 
Pínv Eveu thougb the vertí calis has an independen! tnput from rhe optic lobe? 
Ytiuhío: No, no, ¡t lias no independent iitput from che otnie lobe! Ii has o ni y di ¡te one 
inpLit. It is attonfching» wilh such a large mimber of cells. that the input k quice ]n>mo- 
gencousJt kjusi tlit crissciossiiig trate passing fh>m che froriuhs superior. 

V\ ¡ rs; But the rtructllte of the frontalis superior is much simpler 

Y su nc; : No, just di fTcrtnc 

PítTS: le L'outd wt’]l be cither one? 

Young i <^h yes, eiiher or boch.You can'c, of cernrse, investígate theni separa cel\, 

AsmsYr Becau.se if yon interrupc the droiit ai any poitit* you havc incemipted die 
output. 

S^i r i s: Phe frontalis superior ha^ nr.i other oucpnt than tbe verticaíis eichcr ? 

Young; le has, a* a niaccer ot íáct, I haE is incorrtplccely show 11 in tile Figure. 

Ki Brc: Has ic been posible to interrupc tlie tactilc input. apart ftom the vidualr 
YíU_']Sr«. Yes. Removal of the interior frontil] lobe do es not interfere wich learnitig, bul 
ir has other effeets on behavior. Fhe handling power is afFeaéd.Thc octopus can eat 
the erab pcrfcctíy welfbut it handles it rather clutnsily 
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l\m li ts interc&cirag that it cines not intciferr vvith .1 leaming procer wh kh 
.iípírvifc upon a lactilú aJferenc. 

'iitijsc.: WeU, tfií acEiol seizure docs but the preliininary altack áoc* not, That Ls 
purcLy optic. 

Kuüi: fn otkr vvords, thcít is rertainly surnething, t’quivaktu co pain; a painful pt 


impk«aiic thing riuut h.ive ateess, apare ftom chis tac tile input. 

Yihjsíg; ¡í b¡tí, The so-nzallpd pañi. ¡t vou hkc. has, a direct traek intci the opcit lobc- 
Thr inferior frontil tobe is ^nn- kind cif fbrm díicriinmatür, whk’h helps jn the han- 
Jüi^oÍEhr crjb, It k a very inftnrstmg systeni m itself bul not direeth eonnected wirh 
ebe fíimution uf this ÜkodldoA. 

Pim Ir ti perferdv namr.il iIi.lc che paio should p» 10 the plaec whene the Le j rnc 11 l\ 
OcLurs. suppost'dlv into where it is stored. The optic lobe iisdl c ¿ti do che leaming. 

Yol v,. Yes Aíter ¡he vertical kihe K reinovsfd. diere is sdíl learning but ¡t lastü lor .1 
wry short time. This can ln r testad bv shovving che cmh and whitc phte v,inOL1-N 
msx& aím the octnpus has rcedved a shock lf the i narval is Ira iban ábouí un 
ttrioateí. the oetopiw will not attack (Table I) The memory la^ts. tLieieÉbie, on > 
fhisshoit time. This suggc^ts that the re is ,1 short-term menioty svstem m c K ll l |K 
kta which itt clu- n or nial an ím»1 is reí 11 torced. preser ved „ or ■■ prii 1 ce^ « ’y t 11 14 r L K %L 

jflbp system. 

vün Bonin: The óptica! has visión and tüueh? 

Thcre ts abo a chemorceeptor systein hut ¡t i* not verv wtfí devri °P C - ■ 
cmne into this. 


^ r hac is the approxiTnate nuinbcr oí' ganghon cells hi the retina : _ 

Yíü'hü: 3 t as casy to pira ai tliese thirigy, but ihere is very litút precist inN n 
irailahlt.Thc density is very high. 

How ahout inovement perception*? 

Yju^n- Movernent k ihc prime dtie .1 he octop lis deteets very sm-dl mo^c n ^ 
l^iESufí- When you say the memory ^ «retained.-í that nicans dn ropi 
^ 1 s hoek Dts thJt irial ? 

^cCuuoth: He duln> lr > ,t He wouUn't «P after the cx.ib ai all. m¡1 

rU L ivos: Hr dtd not gsrt a shock k so that the reten ti 011 is e*umh J \n - n t ¡ ]lB 

¡í> the fourtlr tfkl but presunutíy winforced by not gctting e 

intcr^js 


(H3J 
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¡H4$ ¡ Younc; No. Each of ihose iríais is preceded by a shocL 1 ho&e are simply iniErvaR 

Wc can riELil the halfiifc of the short lime memory co a minute m Jtny gsven a nima l 
Bateson: ííow going througb rh l- exper iencc oh Vuici better not «be ihai l rjb 
beca use it's got chut white thing on,* extend the iength oí the memory : 

Yüunc;: Yes, íi does. (i k an inceresiing thing, itideed. Ifyou present the vrah and pi.itr 

to the operated octopu* at three minute intervuK yon can piolo ng the memory éut 

half au hour or itiorv 

Fitts: In the operated anám.ilT 1 

Yf>UNG: Yes, in the operated animal. 

Batesün; Wkhoui ¡t\ ever getciug .1 shock? 

YotMG: Without its getting .1 shock je alh And if yon kéep the white píate in all the 
time, you can prolong the mentor/ fot .ts hmg your pat iencc holds uut.Ymi hecp 
moving the piale diere in Éfont of the anim.il -ind if does not aiuck. As Ione js the retí- 
nat i inage is there, the associadon with the prcvious shock is reteñí red- As ^.oon as dic 
retina! image is removed. íhen this as&ociatiom or whalever it ev begins <0 la de, becuna 
it is not being reintbiccd by the cycÜeai system. That is the easy vvay oflooMng atit. 
Míibít: The re is evident e thai une should 6 nd. in the rarnlnm sysíem, th.it training 
with a mixture of reiníbreement and non-minfimremcnt should accitally proctícd feier 
than with only reínforcemem. If the responsos aré dfcwloped as an ívtrage, the tíehi 
reinfbiccmeiit seleecively removes the lew active half ofthe distribución and tiukes the 
responso greater. 1 ha ve not followtd the cvidénce tar r bm I think it may be found u> 
til miw soi lie I i gh 1 01 l ü le ri at u re oí t h e con di tioned re fi ex. 

Yejuní;: 3 cm\ see, 3 must coníess, hew statisiicjl jhalysis can treat diese cases vfherv 
the learning is exfncmely íast, fbr instan ce, m ibis particular case where the animal is 
learnitig in a single Erial 

A-siiby: fhe octopus doesnY reatly have to Icam more ihiui cine hinary dremon. 
wheiher 10 attack or not to> atlack. 

YfiuKí.:; Fhat ls what I \v.is trying to bring íuie ni teladon cti yout preseiititmii. 3 í ynju 
think of an atiimaJ as divided up i uto a series oí binary deckionü ofthis sote, pedup -i 
rather smalí series, yon may be able co combine that with tbe HtaEtsdcal machincry. btíi 
I can i quice sce haw. 

AsrEfiv: Suppose che animal had to learn that the cr.ih and white card was safe whcP ± 
red líght ’A'as shining, but that chac combination wm reversed in etTeet ifthe s.s.iEer hád 
previoudy bcen made more saJtyp ihen I think the Icarning wnutd be much ümvr. 
oisj Pitts: We don Y ktimv ihat the ¡un mal has leurncdí that is, wc don’r know, roughlv 
how much something has to de víate fbm being a white píate in order to he responded 
to as it" it wrve a neutral objcct.The smaller the difference allowuble in a white píate, 
the more the jnimal has in fact learried, 

Younü: Thcrc arc experiments on form d ¿serimn uitio u. S won + t bother you with 
thcm now T but the octopus disenmmatos si/es quite sharpiy. 

Pms: 11 ]IL:| >‘ h;ivc learíl ^^ the particular píate, and possibJy it muy ,ih. have indüdnd 
,is an cleme.it that a tachét shghtly brger one would not producé the s-mic effc«; »> 
which .ase, 11 svnuld have Learned more chan ifit had mcrely fcatned the presence e>í 
somc white píate. We don’t know precisely what it has Icurned. 

Asi|B¥; J anl Ilot sure Y« ur síatemcat of how much it ha Icmcd is the ri^t 
apptoach. 

Pitts; I was siiiipty counriiig hio; L 

ASHBV: Vou ca “ ' brcak h l1 P lr ' m Sü muc h and su much and add thcm 
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Pr; b: WelhityóU 'vjisi co cafcl ü bus, mi the sensc oí míbmiaikm tbeory, yon roughJy 
Imvüíü determine whai proporción ol possibU’ ■. isvs iu the universa hilfc imo the two 
ef ^responded tu* and ^avüídcd,* and the íewtr ihe l'íscs that M into the dass 
frfunp$atkd ttM the more bits it has Icarrtcd 

Y¡-.is.:.- 1 !ll- operated animáis . .mi learn to make a discriminación (Tabtc !¡), The ¡mi 
nulisshmvn the whsíe pbte and enb and nrccivtt * diock and tiren, tive minutes Lmrr 
ii -bcAVit dic eníb alone, Ten minuta atter ihe previous shock thc white place and trab 
jicibówn :pn. and che octopus gets another shock. ] hat l ,m ga on .Jt íive minute 
intervak regukrly, and jt firu diere sten^ cg he no leurtiing. But at thc emi oí j. senes 
tfeociopm bepm noc co attack on the ncgptiw situación A Éter cuch period of ten 
Gtrnuies, which is thc diñe limit almottjre has only a littlc bú ldt, but, ií I iitierpreT u 
rigbft.it is baildin^ up until chore is enough memory to persisl over bale an hour. 
Trikr: It j crab is presented on orre síde and ü píate on the odirr^shimltaneoLisK, m 
dir oidmiry disminiiiatíon-fhoiec situación - 
Viilsí,. tt'c havcTt’t done ibai nmch. 

Tfulr: Would thit he frasíbk? 

WwHfc \ ltnow. betune of thc eight armv 
Tiv&eh: Oh, he wnutd ukc bntb? 

Víji:sc: li ú süfficuU espcrimentíüly. It muid ht- done, büt 1 have no daia on that. 
Telíiífí: How about a gilí* septum betwcen them? 

Votihip- Well/Wc tuverTt done it. . 

KiuvEft; In hi^her animáis, the fttuatiuns bs whích I Havc encountered | eatmnjí 211 


TABLEE It 

Octopus with Vertical Lobe Kemoved, Lcamiilg co Oiserimnutí ^ 

Crab Alone (Feedinp) and Crab and hite Hlate {■' ot — 

Tune r.ikeu ít>r Attack 


rime oíTruM 


.Miitííicj 


Crab (Mate Shock 
SfTililífr 


Crdh alune 
Sewnds 



i of fiw mínate jnLttht: nunitn-n sk™- ^ 1 
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onc or two triáis seem ahvays to have beeri sicuatiom a&ocitted with strong emociona. 
Vour cxpcrÚTlctus presumabiy involve the producción oí paúl. 

Baifson; ls ihere any indieariun at -ili chai after opera tion. the intopus, whieh evj 
dcntly tbrget\ quicker, docs in same degree karn more quickly? U ir pcmible thai one 
shock k suFieienl to remind ir and givc ir che .insWL'r, wheTeisJn the hutijI leitiruiip 
st might háve needed two or ihrcc triáis? Docs it really, after the operación, go b-ick tu 
the inicial eondírion nf ignorante ot an octopus that has never weu che piare? 

Yon no: I am ¿fruid J eouMii’r answer chut honestly because clie octopus Icarm sn 
qidckty. The difFerence betwecn learning in one and twó rn.ils Wuuid need i ven lonp 
[i i?) M^ries íif tests t(i estibltdi sigiíifieantly. 

Feiureír: Incidentally, ] suppose the octopus is onc of the ícw animal* in whkh you 
casi determine che emocional scquence with the photonieter? 

Yi ju nc: : TheoretkaU y, yes. 

Pl íTs: QuajLtit.ari.wrly? 

Yoüng; Theoretically. I wouidn’c like co do ir in pracrice. 

Pitts: With siritablc ditera? 

Youno: [ wynld like to persist jusc a bit more and u^k ifunybody has any ideas ahout 
what ík híipptiling in the vertical lobe with its numermis celb u> eixible it co rcinhme 
che leatmngf 

Pitts: I undersctunl frum your presen catión that ¡ir one ¡tI-uc che ¡syn-Lpae* arv ,kn- 
dritic largely and it other places they are on the ce!] body; is that so ? 

Younc: No p approjti]iiately di are dendritk in tlns animal. 

V4is BüNiN: We have tilked a good deal about memory and reverberadng citi uics. As 
\ rée it, diere ts no anatómica] evidente oí any fcvtTbrraring circuir in tbese kib<s 

Younc; Oh* yes, diere could very vvell be ;i reverbera ring circuí t betwcen the optic 
lobe and the vertí calis systcm, 

vtiN Bonin: ] don r t see it. Does it show on thr diagram? 

Yüunüj Oh, yc^s. I would rathef like to tliink oí the memory js lityely J funedon ot a 
reverber.it ing Circuit. One circular pith can be traccd írotti dse optii- Lohe to the fren 
t.ilis superior aru! over verttcnlis and subverticalis biek agam to the optie lobe, 
¡Figure -(). Ikic vvhat f want u> línow is whit. in this one pííscutation* happeO-s. Some- 
d-siaig bappc-ns whieh sets i pirticcilar ionfiguration pfoductng i negative se^uenee, 
.md then something dsc happens. perhaps stiirting up ;? circuir, whieh reinforees the 
procesa tbat connects the set mío the tiegitive rather than che positive chinneL Wlu 
sluiutd it be that the vcrticális contains so many cells? h thac i sigmficant cine? 
GoAiin: You could test whether this reverbermting einruir letually meausi anythin^l 
should think. by doing .íhnost rlie experiment you ha ve done, getting ihe Titemory in 
dic VL-mealis. then superitnposing üpon thjt a secondarv conditioning, if vou will, m 
whi€b w hite píate ú the signil so that the toucli sdniulus hecomes negadw.'Then 
eut the aíTerent froni che retiñí, and see if the itiimaJ can still remember the inucli 
stimulus. 

Youno: Yes., it ELught do il. 


Wiísn’kí: lt you cernid .i narcocie to desden tempoínrily iJk- conn«ction between 

' lu vtmi " md lU ' M «’inws cir L .,,it, - spproach a »d .voidme, ¿t woOd 

be mtcnrstmg to see dJ rhere a rtprodu^iblc effect. 
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YbüNc- You cm gire the .uiinul in anesthetic fot the máximum tune i: will stand it, 
%‘ká ts abOBt a haJíhcHJr witbmst breaking up whai ít hte learncd. 

W't^tN - Uue if you give ít 2 general anesthcsia. you can t Eel! wheihcr it i* tempo- 
ranlv m the «canil condición wliich rrsultv altor operation. le would be nicc to see che 
mima! go from che frihott-npan mtrmory- back to its original condiiion. 

Yuum,: Ir would. itid«d 

hrr^ Voll can block aetivity with 2 single shock, I supposé 

VíJI^Nf 1 Yfi 

Pirrs: After Operación, wbeo ihe trice persista for only a íew minutes ° ,IL souIlí «ll. 
it [he trace wcrc destrayed by a krgv diock wl.ich bhu ked whatever pattertis imghi be 
rcvnbmtmg, Thk seeond case, where rneniory persista ior only a s:,|ltC íimC ' v ‘ ílLI 
be more tikt'ly to be puré reverberación thau che hrst. oí courst. 

VbDHt: ído&id áutthc anesth«i» resutemab? it riulicr difikult to ¿llom ihe r<'vci 
Ixnoii^ diruit coiH'ípt. The aninul fOmcs ouC of thtr aneu: íctic apparen - 
uiicliqnged. 

Wigmei: It rcLiinv íes memory? 

YtiuNu: Yes. 

um Bams; I, thcrr any way ofictitally chcfking the ele, trie record ot the binas or 
kit so small, chai it h inipnssiblc to do i i? . _ 

Wjune We liave, ofcotifse, tried cb:n. bul we b-ivc- gotten notlvmg out ot it so ¿t 

íii^nu: We don e want co get inío reverbera ting memora Lir '' 11J "’ L.¡tL r _ 

rvnitrniiet che experiinent in which we mok Iwimters and refrigérate ^ ,. , 

nueJ chcin, down to aboiit 4 o ? We cotiM timl no evidente ot -my ■ ■ _ _¡ 

■bf iTain anywhere, and yet tbev remetnbefed .i ma/e t ' u . . ^ rnCl J 

W» Sin¿dy,aficr dectroshock treatment ttíese srumals dcKí ibtd wi 


rfUíe.This is tiie reverse kind of stopping ot dyrumie ^ irctuts .l,- 


fi'niijr a miKmul ihock 

Ashay: 1 he analogy with the homcmut cu 


Ukl be wotked OHt. IVt afu f^rly cle^r. 


— __— Di -—- /r j L1 ( ] lí; trentalis 

Ibií feedback fiom the cerner th-ii registers p-ñn «nust h-LU ■■« ll ^ ^ ^ oí ' t | K . 

^upnicvr h (ending to break up, or to reshuffle T the pattem^ r u n-, _ ^ v s ficn b 

T^.'non obvicuisly goes thrmigh elle Imrir.sl^ superior becaust -' rI unbelector 

»Ll ™ «¡11 ,how ... .. i «««y l,ch *XJ^n "V-- 

P :| n ñftht- hotnecntai correspondí to the región, ^b ere ver it ^ p Ur ¿3ed to 

iheii consequeitcfí, meet the patb of the -anaek» rea4 - t1 ' ' 1 " 11 , j :S ^ m nplece 

hcw the vtrticalis | comes in. Obviously. the octopu^ . . <ljn U[í e che 

dheid of the homcosUt, and has sume arrangeimiit > v vr in t nríjvíding r¿m- 
^líKosqc's principie, with the uni selector pait ¡n the frntiu j ^ 40[lK . Wi jy by 

^■'ti pattcfns with p.mi as the qorreetive feedhack: but o ^ | lUh ■ offhand bet'iuíc 
,|V|r| irh the vertical iis can carry sume memory. I can t give í u :1 j r ■ 

gpod de al of thonght, bm at ieast the tudiments are c - ^ ^ w nlc 

h-^iistjN: Could 3 one question of Dr Young beture we Illü ^^ _ JlgU ¡ T ig dvir 
tlut the cjuestíon he raised about the mpidity of the learnitig m question ot 

™ “MiV oflearning does not fit with the random ,^ ch ap , irt firom 

; nu " te y¡np with the pmbabilicies tn the imiselector ImagmL^ , _ . na .isc wiH 

noise, gives an attacking respon se with a hig (^ T ,L _ , m ajority oí the 

ÍWllch ^ orber resfH>nse. If now. among íbesc ;i t \I"” olir p^Miiren-Wíi**»- 

P^eiotls of tbr swiiches l«d to mreat, the system wdl mee , 

it? frotw that 

That is what! wotdd like to thirtk, fhen yau w^uld ¡ííhr about. 

10 4e l«mir.g of mot, difficult «tuatiom, ^uch Ad,by his been 
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Wiüsnlh: There ú .i fot of past hisfory which abo niay have gonc into thi> sinLition; 
for exampíe, che smnu] niay liaví already learned diat there iré nnpkjvinr sjtiUEkjiu 
m the worlJ, iti;iyh-e íi vvjs. one of liih .incestar* who k-arned n, ! liene is no irjson tu 
Ktjri with .i írompJetdy randomizcd nctwurk , 

Ashuy: f rhitik yon could bave ma.de che ™nul namíí nasrat-^s of che octopus" ttjc- 
tions more obvio us if you hjd been less kñid to the .irum;«i. Suppme, for instaure you 
had given it shocks if it Kad r ¡vi attackcd the trah; .th.cn ir> sLiddeti recrea^ which one 
inscinctively ataepts as being thc normal responso to the shnc k, would Iva ve evoked 
flirt her shocks and would thus ha ve been sfiowfi ro be metíly a rafldúm way which 
turned cují wiütlg. 

Pitts: Can yon say anythiivg .irutomivally about how clnse to the eíti-mu side of the 
npiic lobo is ihe input írom the vcrticalis? 

Ychjnq: No. I wish J could. That nu^lu to be worked ouc. 

Pitts; Thai, of caurse, ls -t fundamental questkm, 

Younc: It is very importa nt, indeedl he whole of the neunl .irrjñgcmcrti should he 
worked out m detai L 

McC-UM.ück: There is one point which is solí reverbera ring tn my núnd/rim anímjl 
Jearns comparalively rapidly, che probahility oftinding correa paths comes up h ¿nd dic 
duradon requtred to iearri sometlnng when a large u lamber ot randomly conncreed 
p.Ltlis nnist be jone LliTotigh... 1 know Bowman has a point on it and I wish he would 
jiia Ice ic nuw, if he wilk 







REDUCTION OF THE NUMBER OF POSSIBLE 
BOOLEAN FUNCTIONS 

JOHN K BOWMAN 


I mu nukc tbw quite short.This i* to be said íkim j purcly imthrmjitic.i] st.indpoinL 
Pteviondy. we wrrr disnnbeii about íbe time ihal wmtld apparendy be ncc«v,i^ for 
rindnm fKvhnngt 11 we havr a blaek box with .1 inmibct y ti inpiíh, lex* ^y n mputv 
and a «neje oulpuí, u can fuHv cosily be \luwn Ú\M the tjumber ot distirlct blad 
hoses oí thji Typc 1 vi 

áf 

2" 


The number of diitmet Boolran furtcriüri* of n binary vaiiables is: 


TKat can be show» hy j verv simple ai»Ly*k Thcre are twi 3 P possible typt.% of áiipucs 
and íwo ilüne pimthle otirpuí*- If, howcveir, we jdmfc the pmsibÜity th.it was explieidy 
pninted tmi bv Hr Ashby Uüt tiight. tbai we may permute diese inputs, we decrauc 
tbat mimbcr a very girat dtd. If, .abo, we comider the alternativa oí ufcing the com- 
pletfíetiis and reading I fbr Ifdr read 0 íbr 1 r we have .1 srill turdser decrece, 

as j verv bncf iUuscntion of lunv Largc thai number can be r *upposc we wke the 
cnc.n - K That givev us 2^'. appnramately the total number of electrons and protón 
¡n the cosmos as esiinuted by luLlington It abo is, thniigh, tor 11 “ ^ the number o! 
ways i\ut vmi can build a eodedl decimal adder. 

tfyou liad eight iitbuB. you wouJd hjw, ui eflfen, two decimal digits. It wkes four 
bmary unes tü desígnate a single decimal digit* and if you combine iwo decimal dsgits 
Tn g L -c a single huían,’ ouipm, thed yon have cight ín and «ne out. 
tomam I dmú undersUnd howEhiN number of camhinitions applie* 10 an «Wl 
<Wt undmfcuid wfa* «os JMimpbOO about two «fedjwl di^ptwb^ 

Wiury oucpiit 1' Iwii decimal digus tuve j ptv.sibiltry oí a hundred States. T he lmur> 
“útput li.is j p.wiibihtv ‘>1 tww süicvWtut sort atider do y.>u mean- 
IW«*: U , me cUhurair on itm a littlr h-t The genera] case wouid be onc ha» m 
input and ti output channck Thc po«ihk ctMiíbinanoTi onc fices are 


If wt wish 10 ha ve a blatk btw thai will perforrn aii aniliMu tii.il tlII ' l “' " j 

coded detuTul d^. w t - wíH hiw K m and s »ut, | Eafh <>uqau , m *e h u s . 
fcnn, ttinst he looked oh .l-. .1 coniplcte reduplicjiion. oí ce ^ 

Inscmng fo r m and n. m this pamcular eme B, onc fids an cx^ordmary Uígc 

ber j\ (bllcAh's: 


mim- 


^2 ■ (í" _ 

i» »„ ÜMfaa.c» -«tohfpw n« ¡o nwnj *■ ° í °‘ aM 

iiiput Aná output chsnrieJs ior the braiti- 

Voung: There are a million Aben m ihc optic nerve- 

McCui ukh: All right; líf- . v j rt wa nt ? 

■h WHW : TJi.it ,vi lis IIP for m How nrany ompui chanüch do 

^cCliuocm: Say Hf 1 - 


tavMuw; Tíüi gívet US ttf frtf n. .md we jrrive ae. 


im 
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! inw^ue Lilis would be the largest integer thit has i-ver been seriotttlv nmsidcu-ií vi- 
entifically 

Mc£! u l s.( k 13 : Yes r i th i n k so. 

Bowman: That is [he numher ofkinds of brains you o:mi*i bave. Uut l mcntkmcd ihc 
Lu í that we can iiecly permute inpuls and. outputs.We can freely complement inpuft 
and (iu[t]puE:N-Third, as was also mcntioncd prvvioudy, we can factor, wr .m seek 
groups ofinputs chút are exelusively responsiblt: Mr che Lharactcr of groups ut outputs, 
and break lile piobletn dnwn chai way. 

[ don Y want to jump rhe gun here on hcuiic vrry fine researeh reccndy completad it 
the Harvard compucition bboratory, but I can tcil you ibis tthh h- a group of nifii it 
thar labórame y ha ve counted the irreducible Boolcan íimetions invoriant urukr mpuc 
transformad ons, a ptublem that has been an oucstauding. one in puré nuthaturioi Íot 
many yearc Jt is a precty long-haited kind of a pmbleui, and íes treatmoií ínvolvn 
fsomething ^omcwhcrc bttween gruup iheory and number tbeory 

Ir the number üt independent n-in. une-mu Hool^n funetiom are cumtCfd and 
chey are teduced to a minimutn sel, ati c^tniordiuanl) snuill iiiimlitr ot furictiona 
remain.To give an obvio us illustrjtiom if d équals 2 , say p and q, ihcrv 4 te 5 r. pos^bic 
Boolean fhiiccions, bui diere ¡v orily one fundamental orre, naniely *not hndi, p ofld 
tbe ShefFer Scmke Ftmction, from whicb, by .¡ permuratirm ora compIcmcnEing ef 
the ¡npuLs, yon caai get a El the rcmaiiiing LS thai I bclievc the raí i don i searching 
proeess, to imd che right Boolean fuñe non for siirvivaL is nol too complicaced. 

[líi] PlTTS: I done ihmk dial you should couni them that way beeause the | inpuE ík 
wired into paren*yhr places» so rhe arrangemenE dücsii'l have the possjbiiit)' oJ provid- 
ing an arbitrary permutaban m the input. 

Bowman: If there i¡¡ a self-correetirig loop, whkh T if n faib., tries sennething else. J 
thiuk there is complete írccdom of permutarion ofibe inputs and the autputs 
l 3 i f rs; ActualJy + a particular fiber carries iníormation tnam a particular Hcnireé, Ji>d it n 
Tn>t in Ecrchangeable with any otlier, ll you take the brain and wirc it tip wirh che 
inputs connected diíífctently thac is, m cftect, a difterent braiu. It would acr quite ihr 
ferendy on the etivmnrment and rcceíve quite ditEerent tlirngs fñssu one not su per- 
tmued.lt ¡s pcrfeeüy possible that you can diside rite random scarch process uiCtJ cwu 
kinds, the firsc ut which tinds [he proper reduccd operator and the second oí which 
h.is to fmó which permutarion ¡s neeessary to adtpr inputs and mitputs so as to pro- 
dm.c rhe corree t tt^ult Bul ii still has n> warch two things: fjrstly.the reduced üperator 
and» stcondly the permutaiioits. 

Bíjwman: ¡ believe that eme, 

l^i i js: But the pcTmutarions are cnormaos m ntitnber, of coursc. 

Bowman: Any t i me you tan break down a problem into partí, the sum ofthe parts i 
far simplcr problem thati ihc wholc taken js a wholc. 

í n es. WeU„ thiv is the producr of the parts, really, in rhe sensc of the opetations diat 
have to be pcrfortned appareniiy. findmg the earrcet nrduced opentor woukl takc 4 
negíigtNc time m tomp^aon to the tíme it would t.ikc to fmd rhe pn>per permuu- 
rions of the ínput so js to conneer it up cffirctivdy.Thc ktier number is still cuormous 
Bizman: II there is any possibility that che fhndanicntal Boolian ámctions can W ^ 

11 C ’ SÍ * 3C T\ ,M l ‘ L ^ -ivaLlable» rhen rhe tnain search, or scauning problem ss a peT- 
muttition oí the uiputs and outputs, 

a' i ¡^.' k IU rn ° te 3 do ti t think ir Has any particular bearing on Dr. 

s commcnis, wx perniit a requiremcni at an intermedíate poiut in che dn’uit. 
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jtpitmde* ibis Boulim funciian switching, The prublem is again wdy simplihcd. To 
nukt a coded decimal arithmetic unit. not more than three levds of reetifiers ¿re 
Rectifica can be sei to piuvide euhei thc *jmd« ur ibe *or- iiinctiun. i he oui 
put> íif cbcrtí. then, can he combmed as «\inds* or ^ors.» A tlutd tiene ih all thai is 
nccdcíf to prWinic aü thc arrthnictn operationv. Nljw, kF iherc is any l Íiic whatsoevet as 
víi whit tiancOonü are needcii on thc ínterin edijtc ItfvcK i ti Ehtt lugie-d switching uf- 
tui^ihtti the problem i* va*dy Minphíied ¿nd thc vvholc diing can he buile np widi 
■jiiiífci or híTt?,* two variable in and one variable mit.This wmild be thc ca.se iong a* 
we ítc ^p-ir.iktng l>É smgjí output Bóidcan fiinctiün^ | 

Comkkr mtw the thej 1 ] múltiple ourpui l jíc; iets take íe js thttc in and tfiree ont. 
in eílrct, w necd three black bmev If wc btíild up a cimnt with ond^ or tof ele 
inniis, these- can be combinad by pair* to give a htst-lcvd *eE oí intcrsul cirt uit puhits, 
which m puní, can be combinad bv pwts to give a second Icwl ot interna] citruit 
poiiuv A tlnrd n all that is nccdcsl to provide any function ¡f diere are cight inputs, 
thai I have tried tu brulg out is thát if thc animal lias any clue as to thc required ttittc- 
tional behavior ufan intermedíate circuir point.the problcm is vtsdy simplihdd. 
Biceuiw; Yon can muiv thk in tcrrtis oí tfoere being thrcc levéis ot fiinctioii. but is 
diere not síili thc lugh combiiiaioria! problcm ot pickmg oui thc tighl p.uli. 

Bcwhum: U ¡í still extreme ty high.but ¡f yon can say that there is a poiM which is the 
«ar>di of A and B, the tncrr cxbteticc nf such a point in thc drcuit kads m .1 wTy great 
stmplifiewion tn the ditcovery of a suiuhk circuir by nmdom su irchin^ 

Biceluw: There « no qu«tmii that íí some coníigüration wbich cootams a laige p&n 
Ut thc mibkm can \n pickcLl out beforehand, then an arranganem can be pnt 
tngctlicr df some üfthc grosser ckrnenls and the probkin is simpSihed 1 he real ques- 
t™ k whether or not x\m is ^ignitlcanE m the presem probkm h there any 
bdieve chai ccjnfiguradons oítliis sort can be asstimed and ch.it cuy * o ta e P Jf 3n 
procBs. 

Bowkah; ! don e know. I rrfer thit qucítjon to Dr. Ashby. 

Bígeiow; The comb^tam! «pecis of the P ™hle m seem to be left unchang^d by 


chis sMtcinent. 

McCulloch: lint che process ofseardi vvtiuld be siitlpler, 

Bice ixm: Gnly bccause the ítems af£ renamed i neo larger gn>up-s 
A« B y: Not on!y breme o. a «namin^ ^ envioynmmt itsclf^ 1 
noiiruthemabcian to Tti.ik L ‘ up wh.it he Lorwulrrs lo 't i 'ff of mrcctl 

■uní tben ii Yo, Jl -InH- ^rtainiy ímet ^ 

parts, each of wl.ich can be «ilved sepuratsty. ¡ 1J t nl ‘’ r u % n tes be found rnoic 

more ompk The fact that it tan be bufen np ««Mes the -luOon to be bu.nd mote 

to™. Thetc U taplicd in tf* *mpe»* ÍíSg!ti1!2JS3S«fc 
Lnmbiiutorul ore. Tíi.it difficulty m-’V n ' 1 ^ ni , YH teni. doe-s not, in fact. 

J JI1111 ol ' th ‘" " nrt - °P t ' ratlr ^ ' l V!"hU' dnobt a* to whether this assumptwn 

nave riiHiora pathwsys l have some toiibidcr- ^ a ^múne tandoinness, chen 

ls rmpet in tlut tense, but k-t's tuppo’ie ^ ^ d t | 1¡lC general s onibinatofial 

lhcre « 1 ^"“irie combijutonal Pablen, o w •» L ’ dff¡nK lot . a i orgreiupinyi and (IM1 
imiblem «ftinding conneenont is not I he p . . ^ nless ch os<? lígrcupings con- 

ttchrktening ihem and saying y^ u ^ earcil 11111 ^ 

tain someching which is Tiot nindom- md vou wish u> discard 

lí yEiu believe that thc randonmess is an u» tjir AS * ^.-jouping ¡& ccrtainly one 

it. chtre are nuny ways in which one c¿n di*™ ,r _ J t L, c |i e vc it consists of 

way, One can say .1 don't beKevc it « tandom; on tile 
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vu j 


«v»«i-, d* r°.r ,ly: *» * ‘*™ 

lH'l.^r it, the random nmwLWe bdievc rli r l ’’ "“' W ° JtI,t *“ riv 
aad rJiat ihat mimóte m itie ! t, “ levc lh f re “ Ml >ic swusystemitic feptt afá 

we say? ^ mjQC KpCC 1 perf,9ps Mor, than di* wbt an 

«~r«d «o . 1 ,° 3¿ ’ 1 ", rh r '•■•«' «• *-y r».. «.mhtrfíto 

**•*> d» nocid ivhlcll Ihcy í' h “’',' | fW "'“"’"' ,"‘ *S "“"«■"S 

roi^iguTutiifjns verv gnratly ovcrr r J» ■ " . 4 " oursc?l re< * uc ‘ t ‘ s l ^ c "timbar rfposible 

sceond eme, Bnt dure is j nrK h ,' ■ ^ ‘ 4 ^ Vl " i . [ Kr ,ü JM ix °n fcadtog do the 

[ 'i ixducing the mimber oíp^sibilitt^ ''j'a^iv'Íh 'TÍ hCiltÍor+ ' " r °™ :Ls '"’P 0 ™* 
combinatoria] way. The outuLir k ,1 ■’ " i - Jl f ,L ’ " llt l UJr ■* "fwr vrjntcd ui a 

contrario», or the rate ai íhich *i tT»^ r ° rn ' °* " rerüiíl ofimaenlir 
■i™.™* 5 ¡ ft, ply add Uf , m panUol ,]. inn V- o ° f . m 9 ™ J ™*w; that is to say. the 
íiunng simtc intcrval of pnoe w ithiii th " 1 ' ” ííHlJ nuni ^ cr which jne ™iícd 

™" c biatlon ¡ n ,he .trengti, of di, rm^TTh ” " ^ "““^s-TIu-rr muy be 

'tiU ,in enormotii reducción of tW " 1 r ! r r ° vv! " 1 ^ duL V atr atrae hed, buc ce is 

Bur don y ytUl ™ Ty <>i .ntonnanon that .. . ,, 

piorufi- lo oles Jike? " rri ls ,nde l*en(í«i tt - ivhen we temen ,bcr what a 

' h " “««■."« -he input 
nif.íüJl*: But ono does retncmlwr „.f,. o 

ijperation ihac has sornewherc m j np , lt ! '! pl< tlln, ‘ ' 1 * lr rrlJ: f. >«U are donijj jh 
«itegmtíng efTecft niay nm be ptíe," 1 hu ' ' f ,Wms ™ tiut tJl ^ 

lección of motor nudo i, of wbicb'd| tlnf 1 '' \ ’“’ tU, ’ IJy 4,0 and M >' n tht ' ttsidt ofa col- 
che nmnber ofthose which ar, ñriutj Th '" ,ltter3 at ” lon)cnf >■> ilir distiibutinn <if 
° f the Míne son of thina J', " " iS :l ' T er J Or7,10us ^durtion oí ¡nforrrUDon 

wctl, rcspcct to most somatte degKc ¿»pnt ^lc, !t occun 

th, visual system, which is bv f,r th, m " Wt vcr ^' mu ch with respert to 

neverthelens it doe, reduce thc \,J , ‘ ¡T" ° f in ^™rio n to the btam, buc 

P T f 1K{ i11 addition, ti.r thet T J^ ¿" n,ber ‘ s,n « ^mple^ty depends uptm che «it- 
-h-ch are connected by pathway, f ittu % ^rmed i n nnrlet 

hey c aT] earry, timphfies ic furt^ in ¿ ™ l<P the amount ofinfonnatcnn 

Hic ti r™ actua *^ ir<í bumed through ^ ^ ” ' 1S num ^ eí ( 'f possibilitics that one 

7 * ™'c «w»... 

... oZ w T- & *'' «, i„c ,b»- 

™ ch t ™ ^ ^ a 2:: c f kj ^ ^ 

ZZ Z£. T th * m - If “ «“ í>f í¡* sort -d thj , ,0 

tii ílr , aj| -j- l” JU í!P11Jlln(: [ ! i randoni ind,t>, n c L ' f 1 ' L ‘ m iiltd <f the varcabki which 
1 T heR ' ,sní > ua >' ofíaking that ^ "' -Most loofe amone 







HEDUCTION O* TH| WUMBEfl Ot= POSÍlftU BOOLCAH FUNCTlONS 
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Rjjidomnersv doc» ru>i rmply iiidepcndence It i* pcrfectly posible that mvta 
l»Mí variable* iftbct the rhrc*holck ofcelk or thc probqbility ufa eanncotion being 
ilüuIK L^'tvmt- As .1 j n impulse mighr he ¿ble u> travd ilong .1 paih in .i vi l\ 

nhi.h ft independen! ot rhc pjrúcuLir intonimion thac happens to be 111 i\ui \\wc\v 
Tht? ti -i nndomness wEiích is nnt thc same .is d eompletelv -1 priciri randointv incercon- 
naTLd net. m rhe ve use ni comemng oí che ensamble of .til po^ibilities, buE ir li^-i ,* 
finámi dement in rite *cnw oí' hnw thc ütupui depon ds upan ihe mput. 

Bic.tujw. J Jgrec lo tli.ir wnot ,0 very likcly truc and an ¡ntcrcstnig sunun^rv', bul 
! dwi’i thirik ch-kt ir ts uppemiosl in the muid» ofihe pco-plc here while rhcy hace beeu 
dtíeuswng BtlfbmDcisi. 

hm. Thj[ ri hov\ 3 undcrsc.ind ic Z wtmld .igrec with yon ür¿t ch-.it ¡* rbe mily r vi 
wnjbJc way, 

WirsNtü The rhcory which emití núes la reverberan-* in thh mam is ¿bsurd au thc 
tuu*. rti whit uv knnw anAUmmatíy 
ftíra Ceminly, 

Wis s^i n . h ¡i ¡nt tmceiv^blr dur every 11 curan tu thc b-rain could appear ín cvery pos- 
■wbJc pbte, | 

Fhim^nt-Smitis: Are we navv s^ying tli.ii randomnes» for aur purposes iulisi ha ve .1 
rebizvuy? 

Pitk V« There h» to btr ¿ siikIomlil element «>mcwlicre in the sysiem. pJa«-d 
uEukr hcjvy reytrit Citmi js to wliere ir ni ¿y o¡ -t ui\ .11 id I rhiuk wc hopa t 1,J[ 1 • 11 in L r 


ruitrfnich* ítochütir cíeme ru wtíuld be 

fto#Qftrr-$MJTK: Yon are dkciiüt ng wbai kmd oí rebtiviry iü mast M EO T nn 
injívsttiíi whid coripmí rjndonlli^s? 

Pim: Yo. wherr 10 prn in rhc r.ndomn^ -md 3 mw nuich ,ind utidcr what ™i 1 
tiors 11 vhoiild operare. f j. 

íttmtiM: f íiná mysdf waimn^ t«> hdp Ashhy' 

ooae-pnxluciiig diiU <>n thc He tnsdc 1 ■ . jlf - [f ]4J ^tetn 

tlur. [f «une ol dune di.iJs urre nMiiniKeii ,n > mttnw- ^j "' 1 ( ^, s £5 |- t ^ L - .nimul 

■mjlI wtre jblr lo tire i>ut noive when eemin unfawjra ■ * ^ - nf ehouí® atnsong 

wr WKHchcd, .he «ywcm would Hjvc , very eonadcsHe d^c 

^ndomoeiirt t,.. .j, ¡ n a meüfly 

^UJtv: V^,h«t v^oij niighi lly mire- 

(»>■ jiin futtír^ itjdfoff ftom it^ en virón mt nt. which o > ou • 

alfctic 


HATtS0w: Som peopíe try Ú « ¡^J ancslhcsia, I íhnik 

Asfihv. ¡t WüuJd LumrvpomJ m the tx topus devt t>puig ¿ ¿ ,. K dirc^tly au thc wcnii-t 
^ original fbrnmbtian l» hctter T where the eiivimiirnci arra nfEí-'nn?nt 1 

'wa^tfceii m> that thc arganivíti muvi wüvc che ptu > í *' fc11 | sü |vc rite others Cíü y* 

^[^rn ihc rejliv cntkjl píoblcii».lf íi «•»" y 1 ™ r ’ ‘ w , h . 

Ji J irwttkc, I tlunk. tú mikc st too MiJ Ulf ralK foiTiness túú 

Thcíc n i general priiiaplc lien? that vv ' ihc intaru^í^ 11 '¡ vl “ 4 "^ oj j e 

cíw? *o thc nipiit vidc becauv? thcii, to re P CJ[j 1 . La p Uti |f yon put mv- íy 

hai jvaiLiblc bccausc it ééwU n^ver _ rtiatteTí- 

m thc opac ncrVC, n i> uot gíuiig to ¡mi 1 gruup aud 

*Q«X« «Z jsencrjtc »»-h “> 

a“jvr4 oíTtrom thc ¡MJtsidc wodd* P a,]l,ri 1 

Gcard. 
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RALPH W. (¡ERAKD 


[iiíi 



Wi-, íNDEd an eirlier scssion on a note ofretjuesting some actual kinds ufbnnrtj, and 
vm? han* scvcral tinics come bai k to thc prtibltni as to vvhat artmlly miglic be gning mi 
anmttg thc colleetion ot neutOTis [ had onginally íntendcd to sas |tisi .1 íew word< 
abuui Minie stock m ¡wr "«n laboratory that hits on central inhibir ion, but firtding 
inyselÉ íHirm.iily schcdultd, 1 tvill tirst try to sketch [fie overa!! tramesvork, at |e,ist as I 
sec ir. 

I.cts start with behavior. Litis necessarily invoJves tiie action of certun neurona* cer- 
tam motoneutons, at eertain bines. Lct me liasdly restare rhat. It may not tnvolve any 
one particular neuron, It may not even hivolvc ,my psai motor nudeus. But. soonei 
ot bíter, individual neumns have m fia' or not. in particular orUer. On this uutier oh 
not needing particular neurons or even particular 1 lucid, I musí sav a word about the 
discusión just past, 

Animáis can aclucvc th<? same behavioral ob|eciive by using ,i vanctv of diffewnt 
" 1 seles even linihs in rn.my motor combinador, and if something is done to tnter- 
tery With a groen (Hic, substitutions readily uke place. But diere reman is a vrrv lirye 
«Slduc cf nornuhsdmtabüity, nonlewnabilrty, and m rospeet to one oí dle poiott 

explicitly niadc prewoud* tire nervous system carnot ...,dy » weíl « b*fi* as the 

case may be as a bonicos tat It the outpur is crossod in the homeostar. as pointed uut, 

W “ U 11 r ' :idjU ' t J t ° K ' If tlle <UIt P u[ from lhí ' ncTVous systcm is cros.se J. or it thc 1 npi.it 
is. 1 u il not readjust to it When a fregs eye is cut out. routed 18 »° and jllowed 1 
hcal ba, k. the frog, tur thc r«t of tts exmenee, vvill jmnp ai .1 «y in tiie oppositc tÜtn - 

^ whl f lf * h ° uId ' 11 ti “' [ o the flexor* and extensas are orossed, a r-it 

trom then on fle ws roben ,t wishes to ex te tul and v,ce ve™, and ge* alono hv a sor! 
o hoppmg on its elbows and knees. So the te aro certaJn parteros, as has b«n Wcd 
clm tíioming, and onc doe\ not start with a uhuh rasa. 

Fkejdom r-S.wriH: Thcre are exceptions to th«, aren Y diere. Ralph’ 

C-cKAim: No cxceptions untii aíter í W Ümdied, picase. 

Yot.'Ni,;; It js truc, bv and liitgc. 

Cctwmi: I svant to oiafce a rather Oght argument. and it wül go heuer tbr me I think, 
if I caía continúe with ir. b L " JtJA ' 

b *” «"« "«. or in d» black J brfbrl 

cau’t foJJow ] tfuml ' im i - y> i r l,]t nHích nf what híppcnb iri thc black box, I 

nu\\ man , TJk-v ire oíten gr^y. 

(¡Hicshd: lint svhatewr the rroctsses hoÍucí on ri u 1 ! 
whether ti,ere ls a three-dmírmiona! ner« „„ wh 1 h r'V' í'" 1 
whethw riei.rom break up mto mcmhW l- H . ’ 1Ül: füTther iilv](ícd Lt P- íir 

wliethcr the re is a single reverberar,,,' ■ nnuit " P * " J hreedinl «nsiottal patterns. or 
thero is tome general poteittíal field vtln-h h 1 "ir ° th ? “PP* 1 ™^. whrthcr 

-hateve, the mechanism „ 1JV "* " ™ 

nme and ni space, presurnabíy has to cmvaee ,, r ; 1 ' ' P ™ :a *' t,TC drm '^' 

leni, esscntially th.tt J have heen asked to ftíe £ di^” ” mütímí? “ rons ; lf » th- 11 
bation, I may put it tlns u lv A ¡ 3 Y 1 1Sc ussln S (-'entra) cxcitation jnd inhi- 
. p way. A melodv can he transposed ¡„ p¡ td] and rime Jlld M tü 
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¿ Jiffcim prniu arid Ifi oíhcr wavs neveriheless, individua] notes have Ui bt- ütnicfc ,ur 
iridjvichiil times m sctujlh pnukiíe u. ] , thtrn: F fow is the State of a motoneumn 

dnaged, whatevrr ihc mtrccdeiu píocíssn in thc braiii? 

1 ihilltífnit any di^^ion or ^ oí statc wf the mt>Eoneurc.m imíueed by l hem- 

itjI jdvcnturrs. ^iiclt rv thom- duc io ilu ütitu^ in the blood streasn». Imporunt ihuugli 
(bn-arctfots leave thcm out. I shall mst be enneerned, since it is not j ítltu .iI mattor, 
ti, ¡r^i ihe iniiEAl m.hc of ihe motoneumn: whethér it ls ai same unifonn lewl whkh can 
he -cíIIciJ ECRj or pkts or imnns ot whether ii is m -m ose ¡Marine statf, whether, tb-it fs, 
i rhyttmiic ictiviry nf ihi^E particular itcumn, pre-exists or noti 1 lie alteración úi si.ut- 
ciii LtJivioLisly be plus or umms líui can be ¡nade a lilde more precise heríanse, E 
thjn^ttoe qnly chings diat can go p\m or minos tliat w¡W matlcr at tbe bchavioi tólra 
úf which wc arr speaking are ibe actual di^harge oí impulse*, whkh be more oí 
imct. ind Útc jctabitiEv or irritahilítv (or invenc chrediold), whicli tan be ratset or 
bwmJ. Fluí or mimo i ÍLinges un abo hivolve the potentials, metabühsnti 
uipniimun, etc, f of i uK>totmm>n. bul tho^o. 3 chin le. :1|ne n ^* going co matter ni Mis 
conneetbn. 

Wlut niLufuinsmí can bring abone mu h aliLf.íriom i ó a giveii neuron - FirsM ^ 
b: ifconsyi-taptic: nía** tí cid cffcí'ts, or whatcvei wnrd i-, wishtd. t.ia |] UL> ^ 
raundif^ popuküoii of nenrnm tan give a ch-inge m rbc cot.il vinuni .o ' 

^ gtvcu Xi« and diercK aker Me. Or.u lu-mic.il ^ > - c _ 

«í in contradiiüncrioji fo tho»c general chauges m i-be b ot>t w 1U 


indicadto a nL>nsyikJpln effcct. Poiissiimi, or wbat >^>u 


\\l coiild be relcíimd froin 


«oHjyneucotnand.W quiU límited difiú'sion, art uponi i kasc, 

Jnivm ist> wiJl be li-tí I uut oí tht disíussn'H- aítbmit; , nt-umits. ,1T 

liw be™ pnivcn importani; Ibr n-x.implt', P awl11 ^ 1 ' ít ‘j p r hyth ms -Jitti 
íhnjugh nuisn of íicun>m, in pol-irisrañon experinier>lw.*M ^r . pn, 

uintase sir dcercasc irritahiUcy- SpceJlk alíy, as wc sha SL k e .1 j^ving fo £ ' CÍ|I|C 

i ofle poUrizn i ventral nmí, with curren* going uno t K ot'tbe eord or by 

0« ccntxally (enhcr where ilu- ivm cnicrs ihí ^aiáié jrr pruduced in 

P^ing íhrougJi partv ol thc ut-gron s<uím < -° ll ' K '■ rJ *■ . ( j lr ní0t pusicivc. du- 

^ thmhoid ta jynaptk stimuJi td* thc pnlaníed ^ v i 0 |e]]r fhythtiiiL- 

Würan normjlly beconics iimn’ lífÍMbl^ ^"d P' ls L -jti tufii t 4> d |L ' 

So much Íot (lie nori'.vnapUf J , 

^tír nnn, which are muth do^r tu ihe itttcrwí ot tu ** ^ th ^^jrd to 

tHwrte impulses uríving ¿i synaj.wf' h¡* Vf: h ' t:r V „|£wi»jMÍC üri,t 

*'^íií ilicy i-iry. I iK'on'tu'jlly. diíK-n'iit k«iuK «»l s-nd'nSS ‘ ¡' ¡b ¡^ 0 ¿ rcspL'^ivfly, 

(he moroneurnti. If, f«r «ampk. «-‘xt*“t»on -i> ‘ ^ JiiVtrreiir neinc t hun^ r ^ 

w,ih iwti difTrrent kimis of diémiéafe ^ nüt ¡in y ‘■' unC ¡^* 

í ^ tw pnxfisCT wouid neL'L'^ltitc two kii'd 1 - ( ,r _' 11 ‘ 111 ^ J f s ynjp<ií:i in dif f'-niu nL 
"’deiK-c úm l know oí" Rg»nii&ü ijujln.itivf -vi'deocc ¿ ^ kir " ^ a 

^ ükn JU ^ ,irid ,m F uk« Wh!ch -hdnc 

. T 1 P top^^ ofi t : 

!n f*t, logiejlly. üne would have 90m« uoa ^ tllfrl!i ^'^We are 

J ín I 'hou^ht of that M?hen Mr BatWÍJ" ¡H 1 ^ ^ toa mV*Úc *&« t j7 n liibúio.i, 

Ln (i or ¿Lqujmtim e t timn dowii ibc smc , [be tnnisndísi 011 ' j ^ vl |] 

K j a)m ni U nk j[mjí « |g icemcd to «« l ^ iat WI ' L ' r " Q[ co iiiiiiv | nit' atc ' vir 
4nd 1 pntfcnrd m thirjk hf hiv comniunicatiiig. * ‘ . j„ t t hat cv me? 1 

m c «Eímmkate b^ck to you.* Or. J ' 1 0)1 

1 ^íñ-ttticti 


\n*\ 


,ta <rf K.. Firnl jfkí S. iX'hi 
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tiOJi rands to spread. ínbibkiün tendí mn to spftrod; laughter is contagLoiw, xvIiüí^üs 
* orrow is selt^concairied. 

Mlaij: No. 

Gerajüd : Mjybe tbat is one of those y but unsound compar isoiis. 

M i ai y. Ir k nol truc, no. 

Clraíid: Within the ñervo m sytcem itsdf rhcrc is thc so-calírd spreailitig itihibitioii 
wave actoss thc cortcx, but I don'i rbink ir i'; rcally a spreading in|uhiinui ít vtrikes me 
being 4 bit like the sprcad oí silente ovn a gramp wtien e!ic rhjírman bcgirrs to t.ip 
ÍUQ] and peoplc bccomc awara, m progressive scquence, of thc- cewation oímom rtusos 

Individuáis reaci co thc pciccption of qukr. The eléctrica! silemillg of ncütons may 
sprcad as a posiovf stimutus of a difFcrrnt ksnd. But these ítems of iiibibirion are not 
critica! fot niost oí thc discusión. J herc is no reaann at prescnt + cxccpt íor onc hit ü«r 
evidente whitli has bren sharply quertioned, to heíiéve that excita [ion and inhibition 
involvc two diíFerent kinds of endiftgs on thc motoncumn 
Anothtr obvio os para meter is the iiumbcr of ending* 1 h.st hjs bcen discusscd hete 
frcquently- ir is reasotubly obvious, antl I sh.ill iioí say olote about ut expliritly, cxccpt 
that a variación oí inteiisify iit an ending t ould be subsumed undvr a vari-anón ¡u mmi- 
bcr. A third onc is the partero oí thc cuidings in spacc h thc positrón of thrsc orí ihe 
motor uüit, jFid this I shaEJ spok abone íater. And thc last is, of teñirse, thc pattem in 
tune, rather than in spact% thc traquericics ac svliich impulses arrivt and their temporal 
intrraction I lijs nceds mote study than it has li.nl, ¿ilfhough it h,o not becn cnrirrly 
ncglcctcd The physiologists hera- km>w a minibcr of cases'where ir has becn possibk 
to reverse a reílex respoose, froin fuwjtive to negativo, mm-ly by aJtcring the fnrqucncy 
ol stmiuhuoit to a given ser of input fibers en by ahenng the paitem ofrw-c> seqnenc^ 
teJ.Ltive to caeh other r so th-it the impulses shift in ¡mcrvds of their pairing and fcpini 


ness 

mg 
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Two unportant quesrions need to he considerad First, thc response or rasponsive- 
j-u .i Encuconciirori c an be Lnrrcastd or decrcased iii two separable hv rn- it-a^ 
fhc of cxcitin e unprim and driving more strongly an csscntially unchafgpd 

uiiii. or by nuknig tht ,rmt mure reaenve to givt-n inflo». Thw, rherefore. is onc ss.iy 
o tirnmaíJi^ í s... pm Jcnu WÜI we hnd excitaison and mhibidon.cn ett 3 iL‘r. tobe 
prjm.m \ presyn.tptic. nivi»Pvini; -i chátigc in input. or postsynaptic. unolvtni; .1 change 
in t rt'sj 011 ím¡í iin.it cts-c t? rbc sccond qutrsdon k emut-rnod only with dectfíses in 
thc tüsjxmwor raspón,«wness ofuniis: K inhibition a zeroidoes l.mx-R-d activitv r«L.k 
oniy ftom thc decr^ o! whatever hjn bcen cau.ing eydfcitio», vuhether pre- »r p«t- 

synaptK-: or ,m, , negatave nnmbcr. .dding aJgíbratcaJIv the oppotite of escita,ií, « 
an mverse excitation? 1 

Lees kok at exdtaikm. quickty, ftrst. (Wc are not goine to be worned about 

whether excitadon ts bv cddv currents r>r hv tb - ^ i , . ... 

f mT> * , T ... t.i .. , ; ■ t " c rt 'h L .^e oí ncurohiimots: this is + i dit- 

oiit e a disch ^-1 C]1 -^ tan ^ L hc disdi^rge of tbe motor uint and 

caütfd rccovery P ' ClUTC ' foT the unic a so- 

culty, then nmV,- than n0 r,t' ]a n v rxdübTe^mÍ ltlc ' Xt ’ lt:Hhk ‘- [ '*CiMc witli ditti- 
abüiry m.,v osdIJatc f„r son.c wnc ¿í T / 

Sueh post-activacion óyeles may be minoré TT' h f‘ " "f 

System we ¡ touehed un p^iouslv Lt ^ythíme (Hitputs of (he nen-om 

n nits have aetüaüy dischai^d. ^ h CÜUrW ’ thl ' y do Ht>c cüln,í jb ‘ mt unl ™ 

but jIso ,ih aftcr^disch-irg^ln thc J ' S(rh; ' rge wher ’ - 1 VlMe V ili[s acvWV ' 

system Icads not to ji s, ntI ] L . „ uc h ' JOr “ y (lt c *' 1 ' J Sln fi^ mpni to the nervaiis 
-U. cas., this SS T h ? t TAlWr "P-'i- discharg.; and m 

IE nme Thc cont *ntiing discharges cotild. of cotir^, resait 
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¡T'‘■-isi j. tct i^oririly ftuinuined itu riMse in rhc pn syiyptic barraje reachí ng ihat neu- 
fnn..k rrvrrhcraling on iim aihí íbr hke;or n cernid rcsiili tremí a change in thcprop 
crtin ot dic nummeuron iivlf, other chati ihe simple activación and rep^very cyde* 
Hif dtvthnuc ctFeets dial can be obtamed by {HTlariiatitin ofthe nciimn would fie vviili 

r. hr vtvOITnt jJltTIlJtlW 

Chinga if> urttahility can occur asáde from disch^rge or aftcT-discbarge. Fa¡eilitat*oii 
a *1 mnr.mr m tmuhilttv m tlm M>rt The reJL j* a reside of eme mput, is more tasily 
etrited by other nípula 1 hiv .igjin. cuiild depe mi mi .1 ni the preiviupiu: lw 

n^r üt jji ihc mmonruion itvcll, ihe teirmcr m'ptyin^ -i huild up oí moni .m<l inon. 
«jíttUKtn, tbe IjttcT, a pfupeuivc hiwicnnf» oí the amouni of escitatinn needed, «J*t 

s, oithr thmtuiid. Thne rwíi, 1 ihiiik, <¿n be sepjrarcd: but this gfts vía iiifo i ong 
miry 4 wfaicb svr tmichrd «m betnre m ronnri non wtth the building up g tensión .hil 
wiüi rhythmic or other ttotcharges, and I shall nnt digress mío it. 

Utin turn tt tfihibiiion spcoiicilly and explore, Cti*U thc qtsesíióri; s tn i j 1 ^ 

m^nc rsuE.niosi uf ii n jn .ihmu- ol c\i ii.Um-ii [nhiNtuJi) ÍI1V J „^_^|'¿ ec í|¿ r _ 
ttcpbve rmmbfT P w\>uld, of courw; fit Shctringion^ formu tion . 

tm Haflr and a central inhibimry iüw hejutilblly: in ract, be °P tL . * ^ ^ ln 

aennilly ilHh che otnerv.moiH diu^nn; ih.n, in «lie rt-ñc^ ,lll3ClU ' ^ Excitación. Ii 

rMtüdetjHe dcüil, inhibmmi h.is ihe orne phyw»lnj¡i«l ¡ nvt( |¡ved ore 

tthihip, Himnuuiin. ¿fití-dÚcHaip:, ttrcruicureni or bou U P- ^hibitio» wjs ihe 

******** «Od nc^ rflbm .md m Lloyd's 

™ n ® f "™«e 0f**Oianon Wc «nw Lnow r . U ',^, 1 “\ Il d fhllmg: oír loparivlm 


citfvei.tbr exjmjile L diow cxciumm scarnng ^ ■' niiiMinuJ” 'duutí th 

c% whdr mbihiimn me* qim kiv e¡? .i ni.iyitnum ü fth^ nerve ítsclF a fl 


ii- 
c mirror 


ttíwfír ot J dir cxciütion curve Vct, cven tor ihc ^ ecpL. 

c W f ^d procese, a sort of tnhitñci<m {acccwnniodatiotV ■ csl 
^ 1 iír fyfiinirtrMTjf . j pitcr pretatio¡i cotnci bom 

Thr miiitvd kmd ot o ideiu r t.ivormp t\u- mirin>r ^ sharp 0 bscrvaii»n on 

-luti^ ifi meufcHibsin So í’jr a* I know, ihcrc ^ 1 11 ij^ ÍHU . ptimu^tes dte 

Ai\nuiJc ín my smdmd nunv ! vears íl hcart, flie osy^ co " 

¡nhibitury pirgjngiicmu nerw <o «he ll,tf A in ^ t F lU 

'.mnpnon ¡uní ...Lfinm dioxidc cmiput ol thc gjnií 1 '” 1 1]]lf ][ k ni tieuíons. í 1 ri3 ’ Ll 
oí couric.be j irüL Jowenng ot iiu-t-d>o 1s1M ^ J 1i: nxygen c«^ un ] , r l|;tl1 ’ 

tcr of tict r wr incd íbr years to show (h.-. ri - r w¡,hm í 

•“ iwnased bv LJihodal pobmanon Jnd denvased h • gtoup. so slu h 

... 11 ntl: lu« ir !,, h-n . . rhe 

dungH m mrühniiam jrv posible rhe ( ^ cC1 * aS ^ ^nJ uí sp<> llt;l,l,:tHli attn UVI ‘ 

^nf ™ne. be óot «o che droppuHf «« o* ^ k "’ |u ,. ^ gom »* 

^h,, f J urlt , lh m K- .1 6H trnm » MS 11 ’' ' ^ Jri &*#*** U.ne of 

'nhat'iii.n, Uut, dcjrlv, iiihibitiofl vould rioi K ' . | i iS bef „ deitian^ [ 

“WiwfeiíJi dmeby carne ¿n(ti conHict wiih oí 1trv eiüht- 

riir rhainesthji 1 dull meiinun m a motiieitt LLiskeH'^ titidm^ 111 j e . 

A tlr,Td ^ ofwiitance la* hcen W - 111 Íwj |* r ^ c i ta t{íifl w 

iw ihat.whoea in ^t,v- m°* wñ^f^'P 1 r 
* n mtllb|,ei1 rt Tion wení p^mve. thm - , H . ilt uils. h’ lhl f; -|^ h.^ v'" 

^r^iíd potcntuK snd inhibición cu ”"■**?_ **f '^Vh ’i 

M'rmmviK^ is, deprvaaed vi-hen P nsitivr ' ^Inllenged) tha* vvl , unr d betwven 

03 4 itnglc nioEuficornti in thc vpirUÍ l l>ri - * ^ añd ’ Ll1 u L 

ihb in d m otiter onc i decreasc dunog L 
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bnion. 11" chis holds up F it $eems prctty conclu&ive that, at [casi m Ú\is case. diere are 
thanges in tbc moumcumn unit Ludí" and inhibición cannoc ail be prríynaptic. 

lt ¡ít possi ble to ehange che activity oí' ncuram by polarizing thern. and if a enrrene in 
□□e dirección i ritmases retlex or chythinic disc hartes, the reversad cüntnt stops them. 
Wc have ofttn done sucb experiincnts. F.vfn m che vpreading inhibittuy wave, so- 
called, or the Léio waves aceras che cortcx, there are marked d. c. potential changes.As 
che wave goes by a surface electrodo* tbc potenriai goes negativo and thcrt sharply pus- 
¡tivt\ ("or mmutes. and Npikcs are suppresscd dtrring the negadve shiíi. In cxdtobort of a 
cell unit, whecheT it be a neuron* nerve fiber, or rouíde telL, diere i* a prc-rxisting 
meínlirarjf potencial. In che case of musclc (which w¡: basa 1 worked with mainlyj. tlns 
iv aionnd 90 or 1UÜ milUvolts, with the micrcelectrudc in sitie and an niditícicrit íltc- 
crode ontside Wc can chingo that membrane potcntia! by an apphed curren t pulse, 
and vve find chat whenever the membrane polcntial has been dmpped to 57 millivolts. 
che muse Le contraéis, a JhH propágate d responso dccuts. M oreo-ver, M the pK^existing 
pocentiaf leve! of the membrane kepc raised or lowcred by -ippLymg a pulaiizing 
current* cithcr with microclcctmdes or extern.d dectiodcs, the mmcTiir pulse needed 
to malee the hber contraer o quite prcdirtablc írom the di tiene tice betwecn che actual 
potencial and 57 rntHivoks- L>r. Jenern k has raistrd the potcntiaJ to 100 or I H* milli- 
volix and iowemd Li to 70. and íbe thrtshold always varíes nicely with the change in 
membrane potencia!. Decreced uxck.ibility thus goes with si positive potendal sheit 
and ¿ncreased cxritabiLity with .i negame onc; and inhibidon again appears ;ls [he 
mverse of excitación, ñor as its ahsencc, (When the membrane potcntiaJ bilis heknv 57 
m di i volts etnder the action of chemieak or Cúrrente, propagaced respondes drop out -mJ 
only loca] shortcning occurs-Tbis is a separare phenomenon.) 

! ío\v thesc changes niigbt be brmight ábout wc do not know. Tbere is always the 
possibility* which. f am not inclined to takc very -serio lisIv, of two JiiTetenc kinds of 
synnptíc endings on íi neuron. Another possibility, which I bave caken acnoush, is of 
diíFereoi paitertis of syupatic|!| endings on the neuron. I cossed our tbe notion. in [he 
early chirttes, that inhibitory endings might be gathered at ifie end of the soma reLicwe 
to tbc axou lüBock and cxcitator> r ocies ac rhc olhcr end.This Mpalia] asymmetrv, espe¬ 
cia] [y associated with an eléctrica] gradient m the soma (urged also by Ccscll)* w>uld 
Account ibr much ot che interaction o± excitación and inbilhiion. Il also has ccrtain dai 


bcultieSs Whcn Eccles ña-sc reponed his Golgi cdl hypotliesis of inhibición, which he 
Im ntíw dÍHcnncied. ducing a symposium ac Canberra, Auvtr.ili.u in l'MK. I said he sv.ls 
proposiaig die same txpkmtion except that he had cuc a dendritc oífand imde ir Lnto 


anochea eeíl. I muse not pur&tie this problem further now. Note, also, that I am lcaving 
out peripheraJ inhibition. Hcre, perhaps most dcarly oí ,il] cases. Le as helpful to chink 
ot qualitativc ditfL'reiLt es, iricEuding elieniical ones, beesveen cxcicatory and inhibitory 
endings. 

l.et i«s look at the other sitie oí the pictunr.l hat iiihiLtiticm may itot be invtnc exci- 
caLio]. biEt inercly absent exnr^oji has been suggesied manv times.The íirst theorv 
* at 1 know nl ( $hortl y atter H »™as ehemica! thcory of inhibitiím.due to pousstijm 
libe rat loa i, of the heart by tile vagus) is Luraá*s sugestión based on Wodémky inhibi 
non. Inhibición, ul chas view, rcsülts frotn piling cip impulses ac such a frequeney chat 
nch trmls m Ehe rd:,tlvci y rehxctoTy perind of its prodecessor, is thtis kept at a «ah- 
normal intens.ty, and so Cánnot get through a regioti ofdiñkult conduaíoti Gassers 
capmred intemcumn is another i Alance of inrerfereme. Ifone reñex are is active and 
an inierneuron which is uecessary to this are as vvell as to a secomí one o dacrehv 
engaged. ^ *co.ni reflex vaamot come thraugh becacise this ünk m its path .s not 
available. Still anodier van.unm, perhaps best linked to Renshaw^ earlv work huí 
given attennofi by Lorctlte de- No and reeently cmphasized by Lettvm and by Prank. 







CENTRAL iJCCtTATION AND INHIB1TION 


4)4 


pktMht Uúck su the aderen! hber as it approaches (he motónctaun/rhe íucoming 
j\m divides mío cvcf hner tóvi^s and presumabfcy wmc are too fine to rarry un 
uL7iik.The oitical ¡tiunetcr il whit ti cofiduction blocks is„ in tur n r j íunction of die 
dmkih ikítlt the twig, oí cddy cufients trmn conE^uous tibers and similar envi- 

ranmenul cartón. 

The experimentó ihái I nuw preseni bear on dio qucüíion: U inhibición due to «in 
Ktiün au Ée naotoneuron or lo ars iniertcréncc with the amval oí cxdotory impn sw 
ndicmotonamm r In the ínter ciw, if i block simply pmduced somewhere dlong 
ihnnpuihy die uthihiiory procer, the pfOjwrtWS niotoru-iiran, on drnrrt test, 

díouLL aol be jJtrrrd durtng inhibición- The inotoiieuron can be teste * exciter, 
dordyinat km two ways. One h to place a microdcurodc m seilii-mutodec tmde 
o tHc cord ncu the neurun and to excite n dircvtly by au cleetrn al stmiü us, c ie l>t 
síoaimuLiie its effiefefti Axon and seud an áiitidmmie impulse bac into i e ce _ r 

lhe mtidremir impulse can induce the motor cell to tire back a^ani, J , _! 

so cu spcak-Thcir llave heen eonHictmg reportó about the eÜect id ni ^ * eu x m 

ÉeAnridrümic evetiLv Ectlra rvpmrcd -i decreáse ni tbe responso ot 1 mo y 

¿íi xnéámmk impulse whik the neuron was uiider the mi L|UU L o 
dfntnt: Rmshaw reponed no chance ,1 don't knnw wliat che acts 
The experimentó [ have to oÉfef (md tbe work I diall nwntion -f"" 1 . . jjn ¿ 
ktb done nuinly by l>r Kafl E rmk 111 my l.iL^■= .nM= s h' 1 ■ ^ ni . ü 

íine electrodo na che curtí* matead oí atitidmtnic stnnul ition m 1 triii | and emir. 
iawVteíhmque.Thc nccdlt i& pmhed mto tbe eord, more or ess _ . lirrenr rf^vint:. 
ucaiJ it is. in Atich 1 p^ition (rather dorsal to ibe tuotoi nU 1 - l L1 ^ ' |1H ^ ir o üy 

^k.ofappiupnatc mrt^lv. excites abnut ixpul nnm m ■ " 11 ^ ^ponsc in the 
^ pnrsytijptic tlt>ers.The mídeme thai ihtó has been atnevet . ^ f .„ 01TSs! 0 f same 
venera] nxn wttli tóvo waves of abeme equal amplitud^. E is ^ reS poits-c ot 

^tsfieumrki tn direet stimuLtion of their cel! hodie?; the ncesynaptit' hbern 

°®wr motorteumnv one synapuc dehiy l.itcr. to mipu ses sec t venirse* Linder the 

cbk te their tynapüc temiinah, This dual responso s toli s ■’ j |(1 C ] 1L . mliibítory 
^nioti cít an inhibí c«rv affetcnt. If the niotdiieuron itóeH \f ifa motoneurotiV 

f^^^.the ftrtt wave shoiald be inrreised & ^ t K SL _ Lt ” prcS y T iapCÍc barraje 

Hjt: mu been aitered bul diere lias been .1 1 1 , "i f : nlí inhihitiou but che 

^ [ hat triotoneurun, the vecond wavt ihciulci be dimims ]n the íirsj 

f tfAshoft no ehange, Hxperimentilly; thai is the tuct. fc to the cell 

Htrw]ever K one musí be sure, ±or cxamplc^ th.n t sl l , | invivlved^ 

%iiid not £0 its axcm, but E won’t ^¡o mío the sei otk r > _ 

^ rrh: E*lh*c me F by! this is during Lloyd's inhihitiou- as H- 

Cltt ®: Ve^ L the oidiniry’ spmal reftex inhibitmn. sanlg t^gion, but wd 

line oíevidenee is obtamed svich a oeedk ^ , dorsal root 

Tú pi£'k up elci'ttica] events instead ofto induce . pactern^ In t 11 h ’ 

^ ilH| htoI ínch .rn eleCtfOtfe re^ssters a C©tnpÜC*ted^ CÍ>m¡C5 3 ^vivc r ^ , 
nepresent che anival oí the pnísynapcÍL unpti ■ q^iiab dischar^ 0 
Cíl ^ ^>maptic potential, aml. tmally* » ^iíuli míhhiIlih, ihi^ fe* ■ 

^'ConturatL Undcr the iction oían mhibnorv c om Tm respónse- 1 - l|S " 

*?*-.*« fcwiT r,n> di«h«p: ... s-' "’ l, | ‘ l " ; ,«¡c J»««W “- 1 " lh 

, iu „. , „ „ b, Ecvte .tal d. ""'i* 

1 * 

u. not changeA 


CODdÁtbOJl! 


!' 1s 1 beheve he thirks the demNise is very ^Íi^hí 

TLe dccreasc i* very sliglit, that is ^ ,Lt cJT [^t svasw. n-' 

^ BAlU: Uiod.Whjt wr «cffl to Iiave fmmtl |S lhAt ' ' 


^^ptic potencial. ikcitaK undcr the jecian ' ,l ® 


inhibitory condlrton^ 
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If that is correctp whcEher or not tberc n any diwct bdubivory influente on the moto 
ncurOrt n diere muit crrtaitily be a aittmg down oí che inptit Lo that rtiútoocum. 
Thesc firsi \Mves are loo e.trly to be jnythmg other chan tbe jin’üining presyiupric 
impulsen, 

A ihird lino of evideíior h fnjin the action nt" pobrization on the iiiaioneuiuro m 
thc ctinl. |f tlie irritability of motoneurons ni a pool is mised or lowcn-d by appropn- 
iiti- polarización^ through che ir axom in che ventral mor and l n uidiílcrí nt leid frum 
the rord, more or ícwer ncuionü will respe nd to ,l giwn .ífFeretu voÜcy ¿rd (hí (| l 
che refleje potencial will be iniTcased or decrL-jsvd.This all perfil dy sÉraightfbnvaiti 
lÍLir whit should be thc cffect of such pukinzifion on the anuwnc of inhibídon oí chis 
retle.x responso pmduccd by a condmüning whíbitory atfcrcrit vollt-y. It ibes? 
changos i ti che propertics oí’ ihc neumn itxelf. iñcreased or deerraed imiability, tfiey 
should hardly be synunctrk fbr cxcitatinn and inhibitmii Ir would be ritün imlikcly 
diar ibe pcrcencage inhibición oí’ deflexe* of widely dtfTering absoluto n luJl-v 
would reimin unchanged, 13yt if tbe inhibición is ictíng presympiicahyv mj thit ooly 
thc amo luic of activatiion reaching thc motoncuion is dccrrAxeii poixrizing the iK'imm 
should changc it*. absoluta response huí lea ve thc pmrcntagc irtJybition Lni.íJierL’d. In 
other wonds, on that basis, che curves of inhibídon oí the reflex, .o a hinction ni intcr- 
!„■ 3*| val betwccn conditioning and test impulses, should ha | supe r imposible when plotteJ 
m pertent oí the nninhibited rvsponsc whetber che absoluto valúe nt thc umnhibitoJ 
ttfüDsc lias feccn multiplico! scvcralíbld or cut down veveralfold by tbe pobneition 
rins i \, uideed, the case* thc complcx cum are fully uipvr imponible. 

Tile last hit of evidcilcc 1 shall mención is, to me, the leasi eoiwmcing huí 1 give il 
for eoinplefetiesíi r Attentkm ofworkers in Lilis, ñeld lias been Ibcused o\Trwhelniin¡j¡ly 
on the two-neucon parí of tbe reHex response evtiked by stimulating a dorsal rool or 
ají alterenr nerve, and not niueb attention has been giveti üm tuukineuron icspomei. I 
am stLre that diose ut you who ha ve worked svilIi tfiew preparatnuns are aovare ot r lie 
gjeat variación from animal to animal in che reía ove si/es of che two- and niutó-nen- 
nin clevations, If preparatimis .mr nsed in whích the nuilmieumn rt-spon.se is rclatively 
lirge instrad ofrcíacively negligiblc, so that che two elevanom can he eavily compoicdL 
Il ss unir expcrience chal a doml-root conditioning \o|]ry that gives profmmd idhibi- 
üon of the two-ncuron responde docs not afíe-cc tbe niultincuron respotjse at Jl. Of 
course, il might he argned thar diFcrcnt motoneurons ace invdvcd in thc twi 
responsos and that only tbose of tile rsvo-neuron .ira are reached by the conditioning 
inhibidor^ but chis is raíher a pt^r WasSumpíion. 

The other mLerprrtation would be Kised on thc fací that, in che two*nctiron 
response. tbe itiput .ijfcrrnts go dirvetly to the niotoucuron, whiic in tlie nther 
tresponse iutemcLirCjitis are anterposed. (l iloes not suem an arbitrary assuniption that thc 
rwü difieren t sets ot eonpections reanhing che tnntoneumn are not niorpholngis ,J 3Jy 
idéntica]. Primary affcrents might arborize quite diÉlerendy from iricerneuron Mbers. Ii 
iIk’ incoming íibers split into firter and fíner branehes ujiliI soine of rbi 1 branches 
becomc so smail ibac rlu 1 impulse di es out in theni befo re reaching the motoneunii^ 
ehan^s in clie cnvimnmcnt of those branches can alrer tbe crideal diameter - not nei:- 
essanly the de,] meter o i thc branda but chai diameter which it muse haw to pennit 
conducLÍou - so thac more or fewer of the impulses will die oue oh the way to the 
niotuncuron. Such changa could be pmduced, | mdicated earlíer, by eléctrica! 
íielLh set yp arouiad them a resuh of activity in other tibers, or Lbey could be pro 
duccd by Chemicals liberaced fiom other unii.H nearby or ente ring intefcdkilar í paces 
dne to alterad blood-brain barríer permeability, or they could come about in still other 
™ t thls lls to a sccond ¿ve) of hypotheiis and so is a good place to stop. 
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Iv.f.ir \U\ [ ¿sk M qucMuíii\, Ralph: wh.it míe, ií iny b does mere '•vnl. hmmz.ition 
jf thc jcrivip oí of cclb plav m [bis whule prtn t^ü. with reUtion to cfsrrftf i vl 1 

ictiofl. íbc oiie chiog, ¿nd in i^htiún to ihe HBÍ j. ior julótiiér? My seeond qucstuni bss 
KmJq ■ftith ihc mane? of thc refractor y phase. So wliat extern t do es thc efFevc ol exti 
emon oí iidiibition depend upon the rdative nmnber ot grensped me uniría whn. h jfl m 
4 íslbctory pilase at thc same time, irrespéetive ut whcthrr thc rctrartiary phase 
iiívoIvcí tiic cell IkhÍvv t he tiher. or thc syiiapse? 

Churo; The hm questmn, I ihiiik [ c*n amwer. I am uot sure abuur ihc *ecnrni. 

Kuni fhc Mm, of colarse. reters b.u k to Ai Ir luí k paper {!)■ 

.vlncli 3 íixptií itly omitted ímm dr*™ 
tbllowsr Simcc thw are 


G&fouin: Ye%. Ytnt ate asking iformt thc ama wmt: 
skms. rumclv, thc ficld rffeets- Wh.it diis musí .iniomif to is aü 
[Hucnnai changa sround j ncunm and m processe* when it kcoíirs .ntni. ■ ■ 


pondwith thc precedí n¡£ situatioíl; sitice diese nmst lea-d to a ot curn-nt 


temtory aboui it; ñnce this will happen fbr each celk sintc tbe M|, ’ Q ecU t . ur _ 
a&tgofKtg chuigcs in the same direetmn al ú\c same nnie, 11« ° . lv 

« Se^ry fe rigb, at M tend to # it jM*» 

■ feo me oiher ce!l: it loU^ws that thc more symhromu 


d^ntaic deLtih of thc particular servo thathe i'- inv ^!^' 0 f rficm ¡md l “ 0 * L ^7tiimk 
^ bis handling of diese problerm and hh presan 1 _ (0 «] 1 v«oln&ii-rt ! ' L ’ i . 

“» 4*» b¿, upan Jv ün~ «f» «*» « £ .,11 tul..< *-*.g 

iW proWenis in penoml tommunication, U1 ^° „eitrophysiok^n-al [L , ‘ ' rL .j 
^'brrntiLc appiroaili is ipplicable We -mv we :ire proloundb m^ 

jjoup. tryiti^r ro Mjive ncurophysiological prob^mN , it.W.' * srt '' 

^ tínise wlio sol ve Heumphy si alógica] L " ncClir in .* V;|SL lUim " ' 


of ML;b pmblems, hcc jusc >j 
fettfe 


I >rder oh qucs-tion 

l lia^ btfcn rií’king my bntns to comider ^ pinlD^opU 4 -' 11 


nn 


WBO 

fpfits (ir [he gpotnctry 

4 an xppmpriatr pan of wrae oiner eeu: u . "'" '' - h ., lt ¡ mT t . r i| s lo reermt 

™s, Ée greater is going to be ibe tendenoy h>r |J ^; ^ r " u ^ *" E11 E h lJf \m h»d 

adiitioaaí ones ¿nd brtng thcm i uto phase wkh li l]l ' l!h ^ ^ iyw hatd k n fn 

.di study, md one can even me$ 5 üW it quailiitative y tn t. _ , | Kl - i i d 

produce dcsynehroriiz-iiion, It is míe Ibr the bnm m.u t ^ s * _ i ls L j lL . cl3 Jum' osi tJie 
(thc ilpha rhythm.il' yon wint tn e.JL it ili.n. aljh'íiiS _ s | n ^vñ ui modd 

^ bíain) thc inore ditlicult it is to break ú np- < 1,n ^ ^ ^mimd in .1 dish 

txpeirimtnei m Nildl i hy I who saw imlividu-il ec s ^^ tk.i even 

i3id fonneeted rniiy by a condncúng medmih- rccTuií to L 

^aü^nrgivmgiheir eléctrica! dhchar^s in synehrony ^ itl| V , 0|L U 

Wht che State ofnrfactnr-iK ■■ - «i .1 eisen ftácaon o . , tQ attout .1 hule 

du in idativc exeitatory and inhibitory reíults* v-1 “ 

bc&[l I try ® ^wer. think U i* a ch3Ütfn ^ lt ’ Í! 

^«sük; I f rc ] very much challenge*! by th« |»r i F lll1 ‘ i ■ „C .ísking *íh 

*l“l« gicnip to diíCUM whal RJpH h¡* ^ nut a ._ Uní at the k*vcl < lf ,v ™* 

dCJ-SJbPSJfTJ - - I kiT --I lili ÍH+"+ 1-111 +n iip-r I r-1 1 1’ «ÍLTUÜ dls.ll 1~l L 1 S L 


d in 

0 f oiher 


, ^ 1 , put *; hifh 

__ _ __,1 a nd ] 

ac léase implidtly, focui diicusjion up^ii g cn ' r | í ncL; rophy^ olt ^ u ’' ! t»l 

^ evun tluvugh k be verbalIv a J^j 1 ^ ^ lf 11 uniet cí 

i jr ili oí iwk, iuch quMtioriH. R-alph hn^ b.if' ^, rv0 but m’t ltst ^hIJ tl ,c 

' ÍTVls tiomplcxitv, as thougji it tvere a relay ^ > L 11 ‘ wouM be. 111 ^ jiit 

• "Tk»» of \ c ,tcnbn ««■ «**■• “» g a .f +» »*’. 

^Pícted characteristics of the total icrvo. °1 r 1 

^If-correctirig. elenumt? ■ ¡^ ^Liwrks. 

T ^hN(;: He cxcluded that considcfition b> 11 


[i J®] 
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CYBERNETIC1 1952 


Hicelow: Wtr ate ftavmg such dit'HcuIiy in. undcrstaudmíí how a systcm will wotk, 
niniking very simple awiiniptiom ahmit the bualdmg bncLs oí which it ts composed. 
tbnií iíyo y try ¡tía complicad ihe ¿ttutnptiom, wl* wüi he in eveu more oía moras*. 
Uatiaon: Wellj í ser a s^cond type of quesáoit wlm h ene nnghc explore. We have f 
írmit tbe inpuE-owtpyt diiiracierisms of ihe l.irgcr systrm n arrived at [he w-orti *iithih¡- 
iioit-» Ooe* n makc very miicb difirrcncc to tbe majar cha rae reniñes oí the sy^terrl 
how i 1 ] lh mbihinon b procíoccd at thc relay leve! ? Or ha ve we here j lmsc of the H*n 
[bal w;n rcterrisig to. in which, whatever the specifioiiom, the machine tan 
alwjys be built? 

McCuluích; M.u |, u\ part. come back to your fint qurstion, Vnn Neimmui 
pointed out at che Hbton Symposiuni that che toul nuílibcr of partirles m .1 brain is 
íabLiíouily grtrut. lt is of the order of Hí 2 ", EO 28 , ultímate physical partí des If such a 
próblem cao be *plit into two parís, tirif, che size oí a neun>n 4 which is somedung ul 
che order oí 1 rultímate physicjl p^rn, and second T the numfcer of neurems in thc 
order ot Ííj 1 ", you ha ve a very mee simpliíication of Lt. You are ihon a ble te» consider 
the behavior oí tbe unir componed oí 1C i : ' parts a*; ;¡ totalitv. or. once thcy bjvc rrh- 
bvcly simple fimetioni as cornponents in tbe more elabórate cimiit yon are abíe tn 
thiuk about (he more elabórate Circuit, taking ptoperties tbr granted íbr thc individual 
ncuronv 


Gerard: Let me make an additionaJ caminen t Your quesdan vvonld resol ve itsrlf. 1 
tltiiik. into takmg into arrount ehanges in tbe threshold oí tbe neníon. whether pti)- 
duced during the rece very cyde .is .i rcsttlt ofstimulatinn or .appcaTiug íntiependeníh 
oí any delibérate rtianipulatioii, f his latter thc sponnnecni* play oí thnfühnjd. whidi 
fias becn recogmzed and studied and fuund to be ewcntidly Gaussian. Fcrhap* tk 
Lbermal movement oí ion* in thc niembranc U enough to give i hanges m thnrsboJd, 
[iíí] cven to the CMLiícit oí actual djscharge. I think chai j% reallv what vinar qpestion would 
rtísrdvv itsclí iíito. 


Bai eíson: I reniember that two or three yc.irs ago (2) wt had a repon of somcrfnng 
that von INcumann had íiaád r which líe did not actually say m [Iris riHim but Dr. 
Me Cu lío di reported on it. It was that che order of complexity of the brain.tbe nuni- 
beroí relay* lhcre r ^ ntuch ron low, and that what was needed not 10" retnys, 
bul soniethin S V* fhe order of thc squan- of dlát number, m order to perform the 
mformational and compudng fiiiu-ríoiu that the brain seems to perform, 

Pi rrs: I Hat was by no me.-ms demonstrated. 

lí.vi i son: It was not denion*tratcd F büt the figures wtre ía.tustic. 

McCuuíX-h: li was not denionstrated, but thc re svtm too few neurons to account 
tor bum.m memory ti tnemorivs wcte based on mtcdocking memories He wajirs-d 

scimctbn.g smaOer tban tbe neutons He wanted mfonrnncm .tored mthh individu*! 
ncurom. 


H,is | ibased ^ n very simple asstuaptiüus u t whn raitmory is. 

imtter i 


-- n LJ J ap Lfi_ aSS-LUT 

Simple combinatoria ¿HHumptioiw that ¡ thilíJí 
■ oí íact H I dorít believe it. 


wcre not convincing jí all-As a 


u memon. roo. 


Mcí.mi Lucir: I doii't think he was right, b«t that is what he s¡,id. 

Youní:; Ir assumes the independem-e út'difl'erenr hits of] 

WltSN ™ : ! hat ‘ risht.Tliat is the most s«iom iai.lt 

“ *"»• ® ■ **«y of ,¡mpk tata «M. 

“ V “ y .Ion. tan to ftnl ,h.„ k„„l 

I 1TTS. I slíúüld like to sav invine i mrtr« 

tn-m, if the piescnt line of at[J[ k in which rS T™** ‘ T' 

are ineh.ded, stuxeeds JS W ell ,s’i, K P Gcrafd and 1 «re‘me and cúrsela 

protnis©, w,e tiiay be in a pmitiím ar the etid ol 







CENTHAL EXCITATION AND IN K t Ü ITIO N 


M] 


HjtiK 1 numbcr ot vean xa be able tu sav sotuer hmg abo □ i the qualitativc nacurc ot thc 
bod <ií Üul acetan, whrnever tiie artVrrrtts 10 ¿ given ncuron are in a ccmin 

pincinf rcbfrpft wtth i» cell hody and it> axom and lis dendritas, If the geométrica! 
iditVDfa jtc ot j L'crtain kmd. wc diould exptvt the repulí u? be inhibí tí tv nr excita 
^ tkptiküog tipon tbe flow oí curnrnt geoefáted iri che médium* thc difeetionality 
irnriiXwn to thc cdL and w lorth.by thc pMiyRAptíc ciernen es as they ate arranged. 

As wcnai dm can be dóDfi< diere ¿s a wide fifcW OÍ adduioii.il pussibiliñes.Wc know 
4 tsthcr íiir iniüunf about ihc aiMtomv ihe bi.mn dtbóiigh c erial nly notas mueli ^ 
w Adriá likc 10 knw abmit IB tiñe detjuls of coitótructimi, 1 >lu niosi of rhss, luhjI 
MW. has bren alinml compleieh imuitmpreubíe cxccpt on tbe simple \c\v ut erre 
bernp a posible paíh betwccn thm and suvh a place thus and sur a p ai e. c L ^ 1 ' 
ui tlui rtiw and ftich a iwclcus generales a crack | wliirh Jeads xo I _ ui 311 SML . 
mother iiuckin: we can íinnulare A and record irom B. so we say i ere 211 
btujt ItiH fnm A to B ami paftublv m xhe reverse tiirectioii-Wé can sa> t a hi ■ 

chin u cumiTíuintaicd fram onc to che other. Üui our piciure o r s . i 

ílmvcd. (him ¿ualoim and phvMolognal experimentaDon us \ L] . 

***». üux l, paWub! regio,» m whsch »m<rúiing or odirr^ ^ 

dwíbow wh«. jrd «he u-'ulr d,„ ^mpuurmn i, 


* h-it. and tbe nrmhoídiat crunput-. * -;- , ■ ; s ct>ní _ 

wbera it i* enmbined táíiIi «une otfcrf Information, w itre - íí _ ni1 ^ L , | L ^ s<1 ] ut ^y no 
pwrd, 4 iKÍ the ulumate tesuli ts* óf COUTMí, die ímtpüt. ful - h p^tkidar 


Ueyond JiiythiTif? 


we have eV ' CT 


“'«Sk w»d fiir im'i qtult.' diffcrértt pheW>«»«“* m.m’i n’nivcivity w'iich * n ^, 

fcJ jt_t„n« .rf thc rnnmam b<»dy « 


i ,fT1 ' "f ihr individual , c\\, uf m " ith «»*• l '""V' ctY h th * 1 

***■ .. ^ -hale or ljr«c p^tv »l*>* ^ Sd .s b* ***££” v-.ll- 


úh thc 


^minifeving nsrlt in n-nm nt tota) a ‘ "'^; R ^ab ot ^ivíng an , onJe J- ^ Jr iv iac- 


3 WC i 

of inJíiy 


. 


betvseen giviiig an order to 

-ntrtrd reginicnt 1 1 ) Hctter tnll* U l t m tlnn 111 ■ ^ cnorm ous ■ 3L1|UI, ''"| Cí¡c h utber 
ll>ns "idmduab h,ik 1 crrnipv chyrnins; ■ n ' 1 " 11 , i y11l rs wotlid | ^ ,nL - [ HTÍ iv ■’* <T 
■*^C3virv_ »■ 1 1— ii jk? ^ .mnim of ln hjppcn . Fot thc ^ 


dnc- 


exiremely active gmup^ - , ^otdd napi-- i ^pto 

^ m irrrn- -r u xtcrnal aerse-m vtr> t | iCII ■dong í ° n / i l3l a fbrm OÍ 

w liokthcrc wnuld be a paraíysis oí externa l5 f piirpose'- SH - 

Iftochfomiaüoji of everynne's eflbrt* * P 131 1 


[140] 


wy of tnte t pKti flg whar wr ^ v _ 

nuiLn, the particular statuw wlu-re dnrhgs ¡uf u>in f^ flLUu 1 L . whicli .d]i™ L = 

pbuwWc gue%% ai xo iv-hat ñ , ompuu-d. Il vvc h.HVL- , r 1 ^!^ a-OTujái^r (K^itions 
“ to makr phvxinlogu al míen 1 1u o timn knsmUdj^ . ' i |t í5 done su the 

tfíht dementa whiclt come m cantan, \se bt gin 1 ■ ’■'■ 

f^Klnn, and iKhl af cmmc + vw can go mmiemdy hnther ^ 0O pr ob- 

B^ücin: [ am nm criócmng the hemt>' or the relcV ^ nie ^nosinou. vvbídi svas rxcel' 
•'■rn.i-ior ihe choice ofpnddem, liar .mi I crincizirm t ^ ^ t h l -ve data tu e cncral 
t jm siying thit there i 1 - a t hallengf ta rlu?. ^ _ rt ,^ iriL h i s aimed. 

tHna »tveH w ín temu of the «perdie pnsblrms ¡ir whu fe&Mtá to a given 

Wcv ufteu. ne C.in sav diat a gsven ^ori al m, rei] t inpuxs to a n * urx ” 1 

place, bur tf wr eould, for example, sa¡y Alt efH ver J t ^ e L -cll body, thc resu t 
^ k a ccrtain pLu e aiid rn a L extain duro tn -n m 1 t , XijU . u, cheri wr can ^g 111 
"«bí úut tbe affcrentx mhibit the nenien ot <hji r v - 
^^ sav how rhí- fniiL rii-iii is , it ried OUt, tram kllí^san^ 


had 


ni ) 1 hsw thc funt non is carried out; 

BAttvn\; 1 agxee 

ftrrs: ,\nd that vixitild be an enarmona sxep 
¡tote [ «Ü ihink d* dure h onc impO^ ^^Sne 

1 Mihn b inind u.th mv mi«ul m^tinn J* i n 4 JJ iehr, inhibió” ‘ nC | u dc 


!r thmking iboi« rl ^' 


[i+'l 
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acción OL'Cliri vvhidi is eíFecñve exteriially^yct rrquixijig a gicú do! oí infaÜrition ;ls tar 
.i 1 -: ilkt individual unít* are concernei What I askcd about syuchionizatioih ot at lea&t 
whut [ had tn miñíl, was wheiher activación or imbibición \%stb respccl to total tunctmii 
necwfüy pasullds the suite oíactavation or of inhibición of individua] neurons 
Bl€ELOW: Tticre is A strong chance that it does. 

GehaíD: As. yon know T what you are dkEtig ahoui now I ha ve played with tbr twn 
decades wtiüne what J presen red is something ] ha ve unly bren thmkirtg afootií in derail 
tbr the last year or rwo. What lias always borflcrcd me is bow the ti nal dfector ele- 
inenÉs, by whích I mean tile moioncilmm. are engaged after jJ] these proccm-s which 
go bounring amund iriHíde the ner volts System have done their bouncing. I .mi con- 
vinced. in íaet, 3 made .m isme ot ir at an carlier rneering ofthis gmpp. that diese fie fot 
edeets or mass effetts ate extreme ly important in that synchromjatioit by iUTnsynapric 
mcrfianiíms i\ extreme] y important. All I am saymg rime n ihat whatevtr xhe mecha- 
nisms may he, evetunally they ninst engage decrete nnits, and the kind of csatarLon 
and inhibición I am tilking about appeao j| ¡rH l neurons. The seriom pioMern is 
how tbesc holisdc prcxt^cs, whether they are di serete impulses ruuning arourid gen- 
mefricaliy iderutiísabU- nets orare pmliles oí potencial patterns in an arca ora vohmtí 
finally sctde dmvn ¡it the spccifie motor unir Thts requires exploring the point of 
junction betwevu che whc.de and the uuiu 

Yüunó: I am ;j littlc worried at your scparatkig synaptic cve n ts frani íield cífeeti. 
A ren X the re all r m mi ti ons m bet wee11: 


Gliharu: As I indicated. both mcchanisim come uno play; but finally yon V got to 
accnunt for raeuron A firing or not tiríng at timeX 

Klüvlr: At oue oí these mcctings yon eniphastied the seniiliqnid natiaie uf the ticr- 
vous System. Apparencly yon did this tuader tlie iuipact of a can fertnee on gcuctie neu- 
( ■) Jt diat time. So,me nenroanatomists fbrty or tií'ty years ago said that the 
dendritas are inoving, 

Yol'nc: 3 s.iy ti now, 

Ki.i.'et fi: [ doíi t kncrw whether this quivcring or niovuig ts rendí y takrn serioilily bv 
electmphyskdogists, ] ha ve seen no evidence of it ¡n their publicados. 

YííU %tíirtecí >' ULjr díicussion by talking about bckavior.Ytm mentioned, for lsisUiil v 
rhe face that the same hehavior.il objective rn.iy be aefueved by a variery of bodüy 
[Mil moveitients. You even mcnüoned rhe | transposition of melodía, [ hád hoped vüu 
woidd come back co this at the end, but you did ñor. 

í ujnamd: One of my favontc trieks is to quote the dosing paragraph of an arndé 
^ ic-i 3 ^srnte in I >33, comparing the brajn to an orcheHtrj, but I mjnfully avoided 
t at U: ay. he only point of speakitig ot tile transfuísidon of melodien was dsat a shift 
ol pattern oceur Ata B vcveraí dimensicn» Jnd y et th*re ¡s still .1 scüuence ut 

,n f VI UIlltH ' 11 W;,s not Lílt ‘ ^OKiution of melody that I ».« «nine M On the 
«her q^u.n you »«c. T think 1 witl defe to John, for he I,, Jone Lch uv«r 
ttunking about «. I tínnk you arr wwng, Hcinrich. „ ^víiir that physiologhB havt 
not patd attention to it. ° * r & 

Ki ÜVbk: I was mcrely nising a question. 

£ÍTÍ m ,,rint wlth thouBbB be« us e they fove.it 

'V kt . r v " LTC 'T hc í tl,i 1¡lIt S t'- dei ^ tried to expía in the effeTofdc- 
nmluxk tn curutg seh.aophte.ua ... ter.ra oí retraction .md regtowth ,rf «om and 

dcncriaoon^nd ofX" Ír fa ^ ^iTl 

1 ... ■!- , . f Tn ■ jL - E1 ^ 1 ty, lyy r a shrinkaKC oí the termina] krsoh 

■uKi ¿i reswelline wlien iiers’e nnriulti^y , rP ;. . n 

che diameter of the - ru , ei i ° ver c ncrve Hilttc are thang« 

^ L 3 Lí VVLl ] íhe eonduction of the impulse, as borh David Hi]l 







CENTRAL EXCITATIDN AND INHÜÍTIOK 


14$ 


ñhfr ii' 


¡nEngUnd *n*l Juluti Tobu\ ji Cfnu^o h.ivc shtnvrh HAA\ m hw mono^riph. h.Lh 
uüBctMil far tncfmifY ili temí* o\ clun^t'N m Üu.’ gcomctry. th> jlind john. 

Viii. si. Títíu^ü 1 4 1 íhíM-frd ihc ikvclupTiK-m ot thc depile ites ni tht clHüry 
ofdBckcm wsdl j^Thc ptcgkngtluEiu tibcr ni sl yoLing chtckcn b a nebúvdv SÍitipfc 
bftltrt, bul #§ ihc chítken igps, it ¡kvebp a fretiníiulííu^ ¿ omplcxiiy thc deiLdntic 
The fjffjt compkxiív oi'ihc: dendrítk apparattís develaps in rehuiuu to the 
upvt ibet. As tbc pccking neflr* jíets ro Wí>rk, (he ciliary #inglW>n is . presuma y 
woiim^Tbcir tt no é^pcrwntjl cruteme diow tvbetber rhat iát dur u> unuion, 
krtthat b a pamkle infrrmr c, 

ftffcw: ií hj\ bren reportad, by whoni I tuve tbrg^rtcn. thai, ^ J n-Milr *>i ^ !II1L3 ■■ 
tarfiámiii ncmft,m can *h*w AH «serene in gjLi ^ound ihc activr .Lcunn^ 
dx dflffHl root gjjighrm 1 dtitlY k¡WW tww wM di.n ni ay be- ... 

Buitu» Híhy rn.ii iy tctimruLs dn ymi get in dic case u* dic diit Ll] - rt 

IfcutS! Thcre » eme jxon ctiming tip. Ht.uk ln"H í,Llt i [iu > ■’ L. U r.inciT<iuMi af 

tKi.Thatfe ,*» ,,,-Ae I ««.«i - a* Ralph: whde L ° n “ P 

n tbding n one that thc Wstolcighl dorn ««* ,l111 ' . r | t uc h es ..nd 

ita.Eun Suppmc ,,u tafee che f,«« prót i* «*»**■],«* any o,k hl*t 

tonalthem. wmild yon hjvc 5 <* points "t I *" 1 P 1 > lnt * ? I 

Vihagi s H'ltui ordcr + yev 

yfem.u Ikscs thjLt Al jpply t» om rceepnir? 

Ye\, onc receptor, 

P*tts: Thftc are jÍI Axorid bram lie^' 

VüTNfi: MI «mui brandics. J»d «me pre^an^iomc 
btanchn. 

^1^'. l>o ihe dcndnlni. Aso incsvi^c" 

VrM:^i Yfi.trctncadously. f t t ]^ t thia 

^GÉLOW: h thtre jny infontuti«n tTn ^ K ' THITl1r 

^haíw? _ . s 

^ WeB. I wppme it » onJy »« i '»' 1 th lt 1 

Gíiaiií; Yn 

aEttinw: Wdt l undmutid thK Éwtó tllc c > cr jahly 

ftjfM,; [ t í [jntrob ihc .irc<>!nnicidalíi>ii must-lt ^ prc. ti _ 0 f s fani^V- 

HK-timif; Thn onc bíurJioii dc.e* ihr whrffcjoh .» 1 ls ' . a wriet y ofjoHs-They 

ttnwf;: Ir is one of a family of cctls and they 

'Tárate [he nrnws furtv of thc *fcnraniíxl ^ 11,11 lm )KS D f Atcontiní^* 1 ” 5 ’ r ' 

Üct bifw- U ctirre ,inv ralbmiauon abctüt to# I1i;lnV ' ' . , t 

W tí másele teJfc ^ ,nw *^ 

Guiaiio: That w ¡uld be ju*t a of haw aianV ^ i 1ir 

^ whether ibey cin respond in aB-tif-nonc & ^ ( nbt-T 

b Has kimwn *i all? Can >«u g utr ' ií ‘ lf ",‘ bf rtat eo „ipamd to tlw ? 1 
j ^Tiuld tiy iit L\ j enougb ° L|in Hí 
^««treibW - he lens 

íottx^fr- T^oysifiJs? , ^ tlic ^ |IV given 

... . .. ' 

u 1 bg jh ihc effisetof, ^ th jí ¿ >■ ^ jn í?- . 

carne tdiange in tbc adaptan ,,r lhl ' ^í^tk-c as V l-t 
Huí K I undcRtand >t, UrYoung. 
r ««M iré nut siriedy embryological- 


tontaft wiÚi dendrioe 


thin^ c^n 
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Vouníí: Duc to maturation. 


TfeLiBFP; 1 1 s;id che impresión chai there is a certain aniount oí evidente rathet sup- 
porting úse notion chat demiritte-nütgfawih is sbeer grvwib, independen! of frmmim. 
Yck:n(;l Oh, no. ¡ would be prepared to ftuppoTt the nppnsite view, Ajíotss and den- 
drites tend to atrophy when cut ofFlrom their input nr when cut otí from their effec- 
íive meaus ot' operating, 

P]TTS: Anythmg more positivo? 

As-riRv: There is another picor üí evidente given by Carey (5) P who found that tIn¬ 
moto r end píate is amebomi that it will retrae! after injury. 

Yol NG; There is sume evidence di ai any motor nene ccll gets srnaher in diuneter ir 
iis üutput is reduced or tf its inpui is redm erf. 

Tqübeih: But is chat generally truc? I know wc have partuularly striking trans-synapúi: 
changes in the visual systein, when the visual input is cut nft. hnt that ss a spcoial situ¬ 
ación. Is it at all likcly to occur in other neurona! systems? 

Ye n íng ; Yes p | rhi nk so, 

TtuflEs: I was not aware ofthai. 

Yoltng: ] «mi prepared to say tbar it is mueh more gene rally true than is siispected. 
Bsuelow: Can yon do dúisgs Uke anesthctking the orgin for a long time and see ir us 
growtfa is pathologic? 

Yuuno; There is the famons exper intent oí iminiák kept uodtt anesíbesia froin Lhr 
time nr hatthing; when let ouL of anesthesii, chcy behaved ,is normal 
DlCbLcAvi Their tiervom systcrns werc perfeetly norma] as far eould be tntd by 
examina tíon? 

Yol[nc; Histologically. it lias not Wen done very completely, bul a loe of maturadoil 
ean gu on without receiving outsidc íidurniation.The animal devdops with the mfnr- 
j na tion received by herediry. 

Geiíaku: I don t kncsw ni oiy evidente os spatiaJ chances Associated with inhibitíon. 
Ct course. the mitinee yon start postuladng thesc changes for long-la^ting recording of 
pas.t events, for niemory, in contradisdnetion to the l'.urly ¡immediatc respemsc and 
iftcr-discharge and so un. then you gL-t i oto dífficuky As Warren already mendoned, 
i]iis leads to localizatiotl of nicmories and there is stmng (but not nnanimoUi) evidente 
agaisiHt that. 

Young: Lees not get inco cliat pnnhlein. 

Bigbíow; But you made One other sLitement, whirh seemed to me very eondusivc. j 
S taternent ahnut the tíjergy consuniption as a function ut" whetíher you inhibii or 
whether you excite. Was dut for a single neuronr 
CíER'iRD: No h that is a g^nglion, a group. 

Bjuelow. I ]i-i t is íbr a ganglion? You inhibii, and che energy comumpdon dcthiifcdy 
dccreases. h chat eorrcct? 

CiiftARO: Yes, 

Young: And diere is no inunde in tJiat. 

Gerard: ^Jeí, this ii ju\t nerves. 


ÜiGRiow: I chink chose experimenta Ate quite remarkable. 

CttLXHu: Yes, I ihink íu. ActúaUy, comparable resulta have btx» obtaired indepen- 
dently by another worker. 

wlun > >nl ,Tlll,blt ’ mhibitiug the entine gangU^n? Exactlv how w» 

the inmbmon pnrjdueed: | • 

CpEitAKD! The gavión pheed i» a micrare^rometer, w.th .t, oxdinary ericen. 

nCrfR to 1 lt- tirl llltf oi toljríc > but vs-'ith the pregan^lioiiit connecdons attathed. 





CINfhAt «KCITAtlON «HD IHHIBItlON 


*4T 


jiwiwiiiiii ff prrjunpl^ 141 * 1 inhibm*rv «ervr, tvhkh iffrifft or ítóws heiTX 

tt|«i» tfxkfhrd, oju iKr mviccn t «■mmnpliOB d the imbuid ti> tnie-iiíth. 

ftm Cn vph trO m? imthtSft morr ifajifl the tmmwvjpn, tmdmp- tm that £an- 

^ |i |krtr jjgy ^iHTKtFH iditlOfl t** lili* tíll' »>1 thc l'VÜ .tíim'im 

lAcCiUiw m WHacIi KMtjttK'n n il? 

fiMiy h nthr L iiiiu(m brJit j^n^.n thc |Ec*niw<ric n-ljíinii m*y he kmwn.büi 

IWtifÉk 

w. TV mthnp <w lV wcatkl * rfvu J nrrvi- m thi- í*t I’*™ 1 "'^ 11 _ 

U(m*« V «bofn Thjt nírw «cpA vnnr »it*c« ana» V> tlu ™“ ' k V 
i tV Hail inuwlr» tfcit lurn ihr head ftirrr ¡' tte* * (T-niin 

iV uU npnm,«»«ihitutn»n ol iht tnuwfc» " r ^ Mt 11,1 tu 1 ¿ * *., <ri . r i OT 

«te** «vniipird itw ******* ***» £* **** t 

«*»l*cv «AmN^hrkcT tkcltr, ,S1 ^v, dW rtfl rtKfC ***» w ln P-ir 

afubff pMTrrn 

McCitiffl n Huí n ilic inhibí gmup a 

V» fan* Yrt Thft *tr <m V*h dffldriw Jt**l IhhÜc' 

Thn n i** tonduiivr. i» ii■ -ri.iiiiips 

Guwit At*d , n thr Mjuthnn ctH ihcir » rviieTKt «■( l(M jllíítl * r ' U ' r 1 

«i* Bt*iv Ye» . ,tf. fCTits thffc is 

Vbmc: íktt uirt+v ihr f r| T"*"" oíd» MihibiteY -“ ,lI ‘ 

'pmiVm, lo pul u k»i«ib ... s iLipern’r 

'** Bqkw; 1 «n ulJiing ihmi thc ikiw #* i"” 1 r ' l ¡'' 1 11 " ^ w ¿ tfte «h** »*•* 
kt»ttn rV cpdtruphciiv and thr octipui. f He " IlC V* r *. t | ltf j t gfne«t in S 

— ***** *** ** M i vLti 

whtcli ero» DVtt to (he ochn uJc iHc tp»u*J * * ,u ■ ^ ^ t ] ;u . t - t >rd? Ho^v 

Ik&WE Ddvmi knaw dutthcfe jit n*.' ext»m i,r > lumi; inHiHiieil tftvm 

“»íwi udmtiíy ihc ceU bodid oí tVi«* neiin*n' «I" 1 " 

^ Tíaúc míe lidie nwd ; 1 wwU ’->*> iHai J '> 1Ll 1 
w>s Btwi*: L wtwU likr hnt« «vuk-íife, I - ,rnl 

^C ltJÍWl TV cc tk r hr Hil ffíium «í d'e lhal 
c ®AiK.m onh uihiVmy ltltílf nu«on #>*< “* lhe Cí?r ' 

** fcm» Bur IV ume aniáon appHo. «< i jr ■*' n,> 

^eftd.Aipiii, n n rmíy mhib«oT> « fojly iiivc >citi 3U ‘ as 

^'-Cvujkh; Bul I dun*t thmk (hf ttivk*! rt *^“ 511 1,1 

■kEWHllíílMI. I . 

¡J* l: "‘ MN f>u ; »irue.tno . qu^iou? 1 

Vj '• ' l|,H " Mv. L . unir hj, k mu - ""_' r h ii. i . '" , ' n! ''’ ^ 

V ihr bomrkrrping.«o lo lpt*k< 1 * . „ ¡, vtfoldli P"^ 1 ¿ tí > 

*** áa we don - ! oke mío accnunt rullv « ^.f , .u „ T1 | t tire <,poHW» 1,rUl1 ' nHi ¡ t 
^ » ntntm ryurm oui <>*' WW*». e “ h . . _^ v nl hit-iif ^ ■ ' hc " í ' V" rm „iber 

to * ixcw wtiov impuKci mhthitrd, , f ' in h'i' l,, |tl ' 11 ’ ^' [ 1 1 ht mutH 

v^v unr^rd ^ , hl1 ^^her 

^Jrr Whji «ould V orcoúrv wpinld V ‘ ot J v j j t |, ct i Im“' . rt |on, H 

mt inhibí t ni ii>d orf) ii'hihtit' (.quivük 11 ' oí sílúJff 

^™n '*btib wat inhibiied and <*nb mhihue ^ ^ conven n ||1[l1 ■, n( ,mL- lh _ ^“ 
dmnii ^ I,* tti thr Pntu ipw , t i l >íl11L ''^ Clhwn s 

ron wiü lind tV. te 4 «tedy N <^ ** 'Of ^ m 

^' Víhi hjvf trme 27lMMld u«ik« xa Yíttrry itH 


I U>vd Hs ( inwcitigsted 
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can be exdicd and inhibiicd, yon can, in 4 single symqilit: delay. aehieve conibinarnml 
povvtT lar greanr! chan you can otherwisc. 

Pn t i: Thal ¡5 alad truc uf Gasncr’s type of inhibirían (6). The difticulty lie* in thc long 
cinie such inhibición irodd rcquirt, 

Mí:Cullim:ie: Yes. Gasser’s type of inhibítion is loo time-consunung ro be usod 
Ehmughouc. The nervous system apparentty has at leosi iwo Idné of inhibirían dial it 
utiliza bebdes ihe t'iMrun:The Ofie Ralph <¡corÍ hitó been tálkmg ahnut is dearly 
Lleinoii’itdblí*, E heSicvc. 13ic second kind is Jar more lasring .uni dw< ri--.nl i in a rUe in 
ibreshold of thc eclh: tt is bmught abolir in spin.il cord by excitación ol thc bulburetic- 
ülar (h«lj—L iil]trtl inbihitory) mech.iiibm, which ls very importan! m tlu- nvcraH invervt 
fecdback iLcce^sary wJicn hosts of closcd-loop control nierhaiitóins .Lie combineil. 
Tbere üiust be an adder of sume kind to secare sMhihty- i he tect th-U thete are diese 
kindi ni control over íhc next relay makes for mu di grrater oven II cconorny m tlic 
coitótructioii 4 ¡id for much greater npiiiíty m thc acción of thc nervous sestero m 
qu estíos i. 

ií ateson i This is tbe son of thing I am a&king ahout. 

Giirakd: [ interprete*! your opening comnicnt* Giegory; as vaymg yon woiild likc m 
noE io ge: mío a ncuiaphysiologícJ argunicnt ahour bou much cumrnt diere i'- o* 
wbich way the den drices go or scmiething like di.u, svhith I ^vas very glad to liavc you 
say. 

Batfíson: Unlcs* tliac argutnent Uiustrated thc wider app maches. 

CrKKAKD: Fhats ng]¡t. And Warren has exhibí ted oile concrete uva.ni re cié it. 1 wouU 
iike to answer your question at the level of | grealest general iiy, or je U-ast ai onc of 
greater generality. Many oí che gtoup hciv are working hurí y ser ion si y to créate mod- 
t U. whether m^rmtical or medíame, ai or other, thai will do what thc nervous sys- 
u-m docs. Each time wc are able to specify a little more prcci^cly vvhat tíunc nindch 
niLLsi do, tbs- ii’ay they mitst act i! they r are to be like ihc nervoits systeni. che ejsier that 
juh Inhumes. Lct me point thai up Ln reminding yon thai we al! mIV and dnnk m 
len| t H "f'he brain being imde up of neumns, and thc face that ihe hr.nri is made up nf 
neunons is pist th» kind of a housekceping dct.nl that some ponr laboring nciiroan.ii"- 
misis mirked out iti the List centnry.We are simply teeding to thc ihcorcticiaitó somc 
lijiiieiíig cundid orn for their theorics. 

Mc:Ciilloí:jjj May l put ic iei Pave Riodi’s phraserThe Ex-si model for thc behavior 
oi the brain h thc behavior of the brjm. 


¡lA1 tsON: The llWHl wh «h í, wurkiue in antuher tielíi. should dniw iraní what 
!,n l '* ivlde lhe P Tobl ™' 5 1,1 thl ' of way that Warrrn has becn talldng ibout and 
tK ‘ uminng spccifications. tí you can,at tlie various ¡cvels nf that división. 

Am.sv: l.i .l v,.,sc. I a*ircc wnb svh.it ]>,. flcrartl has vnd. R^tricting a model too 
clnsely niay nullity the whole ^ork. Nuppo^ fot imtanee, that .1 modelmaket fuL.nl a 
in\s stjy Ü l >rt P l,rin S pt"tctJ!s, .iml sTjpjuisc ].l- ruatit minurun; neurom p.it lIwml 
^ K n Ul,lt >F - ml f^'v the human W,in. . tound th.n .1 biW 

Zn h * 3 ZT 1 :I, "‘ hC r° Uld k ‘ ar " *»» - Wc le.im things £>Tilv b> 

Í s k 11 r t L COlKCpmal field -^ -v can scc X íthe «k- 

, 1 , b .™" ^ lf '\ Uí whal rhL ‘ brain would be if it wcte btnlt diflerendy. We can 

nnck rsiand thc brain only m relación (o a widt- r se heme ofthiup; 

fZZ ' T^JT ^ th,U - is - ,fym ' ^ ft>r fuiihcr conceptual gen- 

hÍTrj m T 5T t T lOT ,í&CtS - ° n the «%** ^ I ^uld d.sagree wnth^i. 
!i:.W k’á'rned a.mhíül h- and had built a bram. vou would not 

<*«S»ry chm^ topm it' lISJS" 0 ' h ‘ WL ' d0i '" ' r V '' ,,b ° Ut l ” mdlg 3ÍÍ tbe 
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Fot uom-Sumii Wr migtiE aKo pnmt nut thjt \uch .1 brain \v«kiM be withotit .1 lii^- 
Goff mi thcfrlbfC you would Icjrn j Lot t'mm whaí ¡c t’ouldn’t do js comparad to thc 

künikiE had gii.mii up ikiui j baby. 

Asm»' : I tuve tearned tbl 

Pírre. E dunk modclimken rn general realty liave íW timctioiis- First they wajit to 
■kirHsmrntt that dim and! mdh a fimcüon, which ymom ^tippnu^ pn opfy be 

ioat by tbe mindf íubstance or sume nth« jionphvMological entiiy. nnt by -iris n K ' 1 1 
jitHcn,cjn in fací be dtme by soroe m*í lunt^m ! lw$ |S Sñt extrcindy importa iat 41 uea 
nnrul tuk, lince mtücdy thc va*i majoriiy oféff wfrrtd woiiW itfete I u » accepttor;i 
iviomcni shc- ammiption [hai what thcv regañí a* spriitically ps-ychologu al himnoi.', 
Liflbí done by .im nwihjmtm «-luHm-Vcr. hm. «> »» vp<A. Irom our point <>f 
«tai] rtpard that a * dcud^l qiifMism Ah m“'i> ^ dn- p'ydittlopt-J i l ' 1 ' 

«prafcd «rictíy emnigh. * ««>n a thc pydml^ist. t»*™ ^'tVy wiv.it J' ' ' 
tbc hr*n* oc thc mind m qiioútm to do h ^ ^x'rinmly tu t ■» __ ^ 

r rtut ts thc Gm thmg, má I ihíudd mv tfoftt fe* ]l ^ r ' u I >e 
(Útttoidy jmpomm wtth rapen u> ttu- rt'i i't thf wttrld. ■ . 

TWund ..n,u,d,lm.,k,r<. i, to fn.J nuidd* dut dn™- w 

iiKtly m tht Wfflf af nukin K a mn hn.mm out jag^onsF* 

thf neurona ¡is hLt ™ r. r ^:rt‘r,ns ¡u— 

hw tn tMi [lie brjuii doi-^ mti.I l ■ ’ . necc^Karilv aUAVe 

^ttiíhluvf icrtjííi t>! thc formal pmpern», akhou^n hy no _ . (u E ictions 

eaim: Virhat ioft of m^chanivm wuuld ettkicndy aiu reAW _‘ -■■ ¡a, t t)|é:p<ilr 
^^know^aJipsvthok^kalty*^^ fbat V* ^ OM ^, 10 dbtingui^h 

^iblc frgLuiu ni til l- brasil ih.it .n/Eiuliy ik' eIkhi. t ts ^ r - UR> pi lv \iolo^^ L *-' An ul ' 
krjrc-fii tbc^t- tv.o futniioTSA nf tbc niodelniakLi V- ],lt L ^ ftmftitíi] ofthe ruodd- 

“* m tbe way of Limstm^ condiuom ¡ s mipoi t-mt ti>r L1L c 1,1 

^kfMlEbíHigh, of coursc. iiot it a 13 lísr thc tít^^ ^ thín^ that thf 

KtCv$*: Asa pyrkologist, I have mide up my WÍ&Ü c quivakncf oí 

^t-jifn ciught to be ablc n> do. nr (¡fr.mk =v r 

motüf (tactkiFH whcii he pÉüd ont th.iE thc ■ ¡ s t .| UT ofsciniLilJ ivb^> 

^emetits. Smiibrlv. un thc sctisory ^nic. wc tun, anj^ j ivkli wldely ditEerertt 

is handliEi^ a heterogcm>u'- t blt . koflilsa b¡l^ 

^uti Eut'niü hundreds ni propcrticv, The niftitni _ . or rt> L nne roTSunon | 

idoíiük, Atiend, ót icspoiiii to om- LS p" ‘ m'hy^in!^ 15 huvf ^ 

"íythefe ii no doúbt that nfumanatiimi^t^ aiu v. __ j nVO lved i n dtscnm ■ — 
with rrspccLible Ktfigescioni as co br-un , , ls Uí che F oS5 ^ 7 L n ^.. 

«oíthr externa! muid; thcv luv-e bec«i in he^“^ tlinU 

jasím invL]3%ed ttft identih itsg or isobiEÍEi£ <>iie or 

„ L« «rtfiéest udlity- 

■ ¿, W |,k .g»? n* ““ 

1 .t tír. IvLihK- «2 ^,^ * 

1. Ifc «^ nl 


^Trs: That 15 where thc 1 

v ttH lk W | N: j coqic back to soinething di-i 

^ referred lo -,in unruly niob* ia tyne i ,. t th ,t nnie nftbc 

^ther pbce. 1 ihinlt what Adnan b*Í » ni "| L s yn.ipt>c 4>r > 1 ' ll,1/ , u . i . inn ,uiix ¡n 

1T ^ s,pin^] con i. I wondef whether die ^ Ll l ‘ C i^ Are tlwrv ‘‘■""'id ..^>rt 

[ " ;i ■■ ni can he pfnCuiau’U f'>r tln- "']'" ,L1 , . . ^ ri , ^ (K -k his p nri 

' h ^ ^ral (ím J , don'i .hink atnhodv f be c .m d ' f 

ll, ^f of^mzjtiEtn lii [he cerebral torces oia% rLH . 

c,pk 1( dig^^ dW °^ 

g e*«i ( l TTus Lime out tmer before, vrhen I s r ,4r J '” L1 ' 
at thc íi nap^e. 


[i«] 


[i^l 


h- 
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Klüvek: The abilicy tu pick nut jnd respond tu a s^imnon facior in wjdely dilterum 

stimiah ls fbund.of coursc. cwn ín animáis without .¡ cerebnd curíes, 

vf>K Bíünin: Wlut I wanced co keep upen wa* che que jón as co how the neurons jrt 

put tu-gei] se r. We knuw thae in che mdtnmü]nu «¡piñal L i>rd, they are pui together m a 

cercaiu way, but we are nm .n .lE] ¡mre bcnv they are pul togeihér in r wel] t raku ih¡e 

nctopns. 

Gerari»; I wÜL foolishly; react to that; tü s.jy anycliuig js umvisu. k wuitld bt 1 awfiiüy 
nne if thcrc wcre so simple an explanación as mure dliFereitoes m motpbology to 
account tur the vast dififerences between che regimentad behavior of the spirtal eord 
And the imaginativa Creative behavior uf the brain. I don't thmk it js going to come 
uljC that Cásily. 

vt>N Bonin: k pruhably ™V, 

Vüunc:: Hiere are difíciences m pmbabitity at the internen roñal euimectioris Tbcre 
jre some sympses with a high degree oí" contao, where ib ere is- r very higlt pm>bab¡liry 
□í tr.uLsmissmn, and the series ps down througb ,¡ cord synapse, where the wholc 
systein LS Ifss bighly dcterinined ih;m that, but fnrly highly determina!, unril ir 
comes tu che curtes, where eííects at considerable distanecs mav be more impon ahí 
and the probabilirv oí traimnivsion along any eme ]mc is low. 

Gebahd: ] think that is right. 

vos Bonin: We appfoach a randum nct. 

P'KAMt: Gregüty’s carlier siarement has implicarion* íór intcpdisdphnary mcctuip oí 
Üm kind. Here we come with diílerent hndicH of know Icdge, expeliente, .™ingrima, 
and coneeptiom. i takc it that what he was asking - and it seeins to me this is pretts 
impfirtant íor .j 13 uur iuture m ee rings - is that the presentations nude n of whíitever 
degjet o± partiúLJarity, be luuked at by prople of tiifcreíit levéis, whu sjy. -Look, ate 
tJie assumprioiis tli^t yon niilcc sucíi that wc izan t.ikc tliove wben we deal vucb tlií 
Mjo.d scicncesfM and, converse!y; those who are dealing with tieufology have tu come 
baek and say »Are che asumprions yon are making in social Míen ce compatible with 
clie kind of as&nmptkms and knowledgc we llave about the tktvous systemí# That u- 
cEie I think < Sregory is .jfter^ aml ic scums to me, unlcví we do tbac, \vc ínerrEy 

resolve uLinelvcs intu a serie, of smaj| r discretu discipJinary gmups whu uku in eacíi 
orber's was.hing. 

Bateson: Which ís to derive the analogk lesson in how cu tackle probíems of a ccr- 
tana suri, 

TnN.si.hr üue on what side ofthe synaps^ 5 hi»«U it happcn? Does it dcvolvc upon the 
speaker or the listerter? 


Hateson: Both, 

M^¡, : h w« a wry .mmesting thing that happcned. | n the coime ofthat 
C.r^ry used •dom^tic to mea» , dtópline or a smatl ps,™ of dt. f ¡pli n «. h w» 
trjn:Htormed mu* a denigra ti \votdr Auinwk'Xpm? - 
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Tlifc i|LKió(Ht L wint lo dtftUü n wbethL s r .1 tWÍÍUtiitSÜ chcss ptayer lmd outplsy íte 
(1). 1 dniu »bcJt* in ili-vipicr: ] v.i> -olí tpLLV.^ [ w^nc to set asÉdc ai! 
wcharikji bruñí, that beal ibirjr designer l>y *hct:r brute pourr of aiulv^is. lt ili». 
dciipwr b 4 mcdiiKrr pUyer.whü can sm ónJy ihrw 1 noves ahead, leL the n^-hrnt: ts? 
mrriaed until it, tunaran on]y ihrcv ¡noves a he. id t wwm 10 ccmsider 1 k w**u- lin - 
: l ü; ,™by devdímínga dei-jn-rviraiegy (lun ^ dnipnr e.m pnividc. Ut u$ 
ifctfdie machín: cannol jiiJy/c ths- pontiOB ííg&t nUl ,in ^ clut 111111,1 ,, T* ¿ 

men&.Thi pmWcni, ihen* beconnrs di,n the tn.u - hmt* nmst ícirm ir* ouji 1 rL ^ 
judpiwnt, md. if ir n ro Wat im designar, it nm>( iorm Verter n ul^, 

tapwrnn pur mío 11 h rtm po’ioUi ' 1 í .m wí-bmld --lu b j mjl . 11111 ' j. bVtT 

Atf fmtbr dc^gnrr is ihc wm- .0 thJt of the tüthcr wbo ¡^ tiot a Í0k. ^ 
ittd wbo wititt hu ion to l>?nmu' wüfld ihampi 01( Wú^qtie«n 

Mihom whit lie teach« the boy If he teaihos lum rules li e' ]t íj urv 10 iIk- 

nube radie of (he board a* quickJy as yon can,« he m-iy 11 1 1 ‘ 

child'i íhiM-pliying puwrrv , . . titeria of judEttuait 

The proWcni. then. ú hw >s the machine W deye op c^asideriiig 4 

thin ihrdestgncT hirroelf tan pmduce. Wc can gei j nm ' J * f _ |pp ] v one nut ot 
poiriitin - I hawirE one avaiL **** 

^'iii r . ¡i, srm - [ji jl kn>ks tnr!y onJin.irv md >tt, ■ ■ müV e k subtlc 

^ Hwv jre wr to peí ihc machine ti» pl»y t,Llt ,n,,vt , ^^,,1 movr playee! at allr 1 
elui not even our hest pljvvrs can see it; huw Jic " rlL íl> ^ 4 ,f making lIi.jE nv>vc - 1 
yyth.it diere ure tmly mo clj^'a-s <m pl.iy ' ' ■ [1, .i [ ■ irí -' 1 '*P !Í ^ J(ll j die uther b -¡ n*n- 
llie begintier,ftho biO baJ th.u he can mate ■''*> , r ^] l0 can ncwe niahc 

'i'in p|jiVL-i iK.k jum ilfji*' it» nuives i*ui ni a hai- u '''- , |ir phiyiiig and they Jl ‘ 

t!»' mowf n the mediocre player: he has his rules o t lL 

ntügpod ctiou^i. bt - HJ mediocre ihar he t> 

WiíJNÉi I don - ! ihnik rhat nnouriK follows. ‘ 

Pbying i random yfime, too. 

AjHsv : ln thji ciie. he is in the other clisfc - eSS arily mean rhat bis 

The faet rhat a man is a mediocre player V- 
ftiln ettdude hiv wébm * superhumait move- , i« to reject lhe ^ 

^ Not ^bu, r tendeney for % «** 

Pwd Otovn and fot the mediare movfí. 1 1 ni0 ws *a« ** 

*' UI fint liedurticn, then, ii lint >r the desigucr ", ^ oUT ce of moves. 

piwide hnnself.he mu« gO f*>r thein w _a ™ pl ^ ¡uo n. nn ^ 1 fbr,r ' a fÜ^y ma- 
"Hi'- ncyi principie is that the machine, ai l[ ' Vilbl ,,tion iroin L ’^ ’ '^lu-n die 

^ of rnwformatfoDS froni die posioon. ^ fl| ] ’ t , onh s uggc*t- miiply 

“"■niiiit tíillow the line of actmn that «hLsi ■ ltll „]i and ‘ , ^lUiaiioiis 

¿l: ni- ti over. must po hack to tiiodify ‘ , (ril nsfc r,l ' atl< ’ I1S ’ lJ up wiH 

«ttmiiig io whetlicr the gamc was won ™-‘ r cyl mte r suitably ,, sl hle, 

Cítl ^ íornied, at ñrn. entm-h a. raudo,.,. A ^oks as iar ^ F 

pn,,p,|d4 ‘ Wícty md may lead m w h ndc- .i 1 -. J 'V;, rlt . ls] i .1 
üf ’ilwaiyi kcep eme bisbop lji] 4 whitst *H uJre lj 
^ lr Ts: You can'r do otherAüc, 
ü ^iSíjh¿: Thcy stíy thir wy anyw^y. 


psi] 
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Ashisv: Thar a good randoni cine, rilen, The ítülulIi is, of covirsc* thjr ¿he ficst 
games wílJ he si%. Bu i it riicre is coTOttivc fecdb ade thit is opexatcd by r^ulcs, surtí i 
machine, hrraking up the traml'or™rions uhcn che gauie is km .uiJ Holding úmn 
when ii is won* wiii ím-vitably ni o ve ¡ns populación of transformadora fiera tbe co m- 

plrcdy nindom tnwjrri those transformador tfut are the rtght Odies tor winmiuf che 
game, 

Batiison; The noisegenerator óji your machíne ts nuvv ín a Jiffncnt nrlatioiidup to 

the l tl s r í5 anism Jnd t,u ' environment frt>m what it was uhen vou were utiiU che 
machine to ¡Ilustrace homeostasis. 

Askbv. Ves. Jt is wanted -imply to providc vaiiety. Ic couid be a <¡riger counrei, pra- 
Vlíl '“ & . stieam of irfe * u]arl > varying mimbro. íf dio machíne is a determina 
machine, u tannot mate nmdumness <mf of nothing; .t wiil denumi a specihc insinir- 
IH,n y ™ íWati ’ h rht coumer. ufce the l. tst thme nimben oo ir, and fbrm 

r^r t liE Wa *' ‘ ou jrL ’ pving It specifxL imtmctiom that i( can foJ- 
nm , nit ’tsjList i is jTcrciti^ rt> iiismictiom otí a Geiser eounter. vou ,irr ^etim^í pos 
sibil]oes vvliic- i are tmr limited by thc hmitations oftfac detener, Jl rhe decide maní. -I 
i.ivi. pi f , n iL you vv ith a ^tvac number of good transforma tion.s; seJcct the br¡(,- (fu; 

v ]ijr< i\ resínete n l he very [ 1CS[ fhjt fie tan produce. But it the tnuisforniitinri’, 
Wtjtom am mouemem* as d,rir «Mitre, theoreccally, they bave no ÜmuáeU *il 
_ ,7 com P lca ‘ c in subde the real]y good t tanafcf nmÍQtB ame,Bro wpiw mowe- 
u l , ! v i? J Uí p U 1 ' lu ’ 1 ' L* 11 ®» 1 " 51 c| i*E soinething lite Bnownjaij niovcmeiit is the only 
f W ““ *7 ° n ^ 'oilihí They tan t be provided by bypothests. 

Hít.tLOW; Why tiot? 

in ¿ tliatT!"-' !iy P oci "'' í ' i ’ «Jiat tmr intelb^ente goes jo I far and thm stops. 

better tbm' i K " l ,rv,vjL ^‘ rÍK ' s s- transhirnkinons. Wc are irvmg co imd somethiiig 
netter than what we can próvido 6om our own skiU 

rr?: C “ pTOVldt 111 ^ Hcments ofthe transforma non, 

tion ff we^ovT 1 K " ^ V * iri11 ^ OI P ravl ^f snnie instructions for cljeir eombitia- 

iota of inforTiiatíon Íi dieren! ' ^ lddÍli ° n rllt ' ,Wll "‘ ln movement adtU one 

main dtfficulty j s thatVivluM füi, ‘ llf tíllf P wsiW<? combiratiot». One 

Bmwnian movement. ssinu. out no better. as ivc said prcviotisly, [han the 

aiCELOW; Exaedy. 

WimxLBr If you have a starli - i 

Withoui Icnowing artythíntt aborn S ¡ lnd , y,)u shu ffle through to find somethins;. 
in a systermtií- sL ? f t £í™ ^ ^ kr ¿ ir ™ttcr ui„th whether you do it 

domfy. provided vou es niim,- ‘' llMlht ' T !>f operalinns to perfortn, m do u h«- 

motion, yon run the possibilitv V.f ■ ' 1, ' 1 - íí ' >,lly ° nce lt V 1 ' 1 ' the Brownian 

opetitions moreoften. |Wf»™. ,,n '^ lnies ta,£ ing tonger becausc yon do certain 

age, I tbink you wiil tome oiít OMerJyThe V^ U WlJI ° Ut t>elLte ‘ r ’ ttl),í l>n [hc JV "~ 

BtíiEííiwi Ex^icrív üio Etrrd’j " 

artnlysis of thc situation aÉí j t k j. rí ’ ^ S . Cí , IMJ P t,ss >bie wiy to distinguasfi betwetn 
yon pmr any límit^tioxis on the t™ 0 ! 1 °^ h1 !str ’ Ur S ! in - 1 ganic lilte chis. 3 think it 

RMi «m cxacÉ cquivalenr Jim * ■ eit lcr achine or hunun apentor m analyz^ 

; 1 L l , í y P^n ür the ^ ^ íf vou hmil 

jbsolutt IÍM >« on che varirtv of sinw an ^V®inB three moves ahead. then vou puf «t 

sirjcegH-s rhey ran chüOSC. 
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Ahw-y: ¡ jmi *ügge*an$> just ihr oppoMtc, tli.it ihis r.mdom method cvm get past the 

tarar 

Bii.fi■ í'a I ihtiuglu vihi vutítlI mil hv v,iyitig th-it vnu rhiw m diseñas thosc ^.imes 
mi whurh thú ImuUtumi is iniposed. 

H.i.; hi\mis Vtiuruk^ i& chal ^mir p.iines wmild he pLyed Lu which the pl-ty c ould 
i. - ! ■. bikuvn biüh 1 thm iJnrcr niovo .ihv.ul ¡*> be guoJ and therefere crtudd not he 
fbüjüjj un my rtiwnablí uitélio n» Sin h Jjood ntávéí emihl however, come «ti íroni 
ihr ntiiMr-pfojucin^ nicrhanssm ,md sn will happcn tu be pLyed. There is. ihen dsefet- 
fw drvict so tlus when ibis h.ipprm. niemory come* in, and The pitu-ess is ot ínute 
ase ¡n- the tuturr ? 

Mkív: Ycv | 

Huí |[SNM>S Sil the TTJÍ ínlcmm Ja wíul the opponenr fin kirn. 

Asmtt Y« 

■Bictjfsv. It «. iflipwiiHr |u separare thc functims uf Jttálysis and b> analysis, I int.sn 
«nnpiiiiiig the pasable thmp ilui etn Itippun - frnrn tifie H^pemtion of fomitJJatirig 
ib best sirate *ív for j mnvc ai my une poiiu Tliey *k une and che ^amc. 

Ahí**: \ siíny rhat 

BiDEltDw; miUrt'i ukt ii up, I . 

^iiív: I m UnOtígb Opablanc¿i\ Citó FiNtd-urrrfxrJ* (2) ihe other c ^ __ 

niwy sefiictKrt edvh of whtoh ptó dea* advite ifi a j • p aC( u „ 

H'rutk 3iuiv\i% on vpccifk ^u.ih - ( hn' cvmiple E vv|lt '-b ulU ' ,nt4 -* IL3 ^ 1 1 'j ¡ rc . 

bycmd my standard 0f pLiy Whert the ganie has u-aclit-d * F° ml guares th-it 
tmív r jw lis jthJ buhop* kít the W|ímner alway* * jkr> llls “ wm ^ht>uld Lu- 

fetotiny btfbop iovers. (kp^hl.icu .i, hawevet^ advine* hishup s inuve- 

f 11 ^ on co the ajuare* ihe encniv biduip i tfvers tci ii-untr t u- 

*" e ”“ 


íiictie^, rrgjíiding thal mute impottani 
must \u*i nothmg to do with diuly^h uj che 
¡>ti the bisjrd 


lT , dáThis is an 


aiiiil- 


ft4 


bfiitiv huf thiii lu ííJíUsiícaI tíbserv.iuun jbout w Ei. 1 í 1 

Le? me define whai t mean hy ^aiwl>''^ s -" ® in ' 1(1 ^*5 ki '¿Ül r |L L : 

1J141 if tliíi biíhup mwfs to chat 'equina u ^ i jrt -“ , ^ ;tCtu - t | píeCts fo th? 
“>,*nd so on Hy urulyrá.* í imder^t md ípetitic wfcrwicc c 

ictüi] mi the tHurd. tioíS 0 f esqperiente wuh 

ÜI3T preeiseh the statmiesif vou mide i- w neop k be^ve in P^ 

festricícd tywv of anah mc -is th.n. 1 1 is ■< s^M, t ¡cri 0 t^^ necanoUtp | a y «s 
Jn| thh i^utie.The i|iies(ÍMri .i^ t^i cshfiher « T nt)t •’ COffl ?“^¡ l «ther on iJk- 

"^ter really tontiiiu thf qucMion Js H 1 ’ivhcfthtrr <>r mi , in;ikt?r can. 

P lD * 1 il 3 iJiiía of ihr mtiucion jt each iwwe ii'orc ■: ... ¡^ ¡ls ntakc l iav 

^fextwtt tbí imount of iiifcmwtioii abciut me 
11 (jurttiiin. in rny language, tha( ynu -irc‘ [rvirti? E{ > L ■ 

***- Ya. f igtec ' k3VL .. Mr. Chairimm? 

H[; ^iNit>NL May I nukr my few rentwb tufare ,A 
Wíf Li totH Pirase do. 


f*5+l 










[,«] 1URBULENCE AS RANDOM ST1MULATION OF 

SENSE ORGANS 

ti. EVELYN HUTU IIN5GN 


[i«] 


[ wANitn to say a few words abaut something írom an t*eeeding]y difieren: Idd úm 
I rhink is rather excidng in chis couuertion becausc iit secrm to 'bou thal orgamsius 
aetiülly dn need randonmess in the environnicm and caiTt get on properly withomt it 
We have same fairly precise evidente about lhi& tam one gnmp ot aninwls."[ he> .we 
:i H 0 f ihem rafiier small, marine and fresh-watrr pLnkion, not more thau 2 or 3 ituIIl 
meters long. with correspondí ngly wnsU nervotis sy^teim. KhylogenelitaHy, chcy ne 
mobably ;dt r.uher simpKfied from larger more elabórate auccstors, having lost a ccr- 
tain number of circuid iií die evolutironary procesa. 

Th c tJling that set me rhinking about thís Ls that in aquaria, in marine biológica] ^trinons 
there is ;i very cotmnon device consasiing of a tincan hung at one end of .l beam, 1 he can 
filis 1( p duwly vvith wjkT from a feucetWheti the water maches a critica! fcwh it siphnra 
out h and thts i< used to nitfve a countcrpoisc, whkh consistí ofa ^I-ls ■ píate, up and dowii in 
the aquanum cank. Ir vm always believed Úut filis wjí a mcfiiod í;f oxvgenaóng the w^iier. 
It is, húwever, almost certain that chai i-, not che l ase. Whut it does, I think, is m pioduer 
tuibtíknce in che water ;md prcwidc randomiiess tor [he organismo a mntinu.J smdom 
sirimiiLition of thc serwe orgam. Sonic quite intírrttiiig and critica! work was done m otir 
kbcrratory on this by a íhrnier student and prvvcnt collaigue of mine, I >r. J. L. lirouta. 

In fhe common ftesh water crustacean, fXfifiJEiV, 
theie are some species which, in thc summertiinr, 
grtu\ an cnormutis heSniet {Figure 5) .Ulereare severaI 
processes in volved su pmducing ibis helmet. One of the 
rtfcost importan! factors is thc tempera tu re at whkh thc 
e^g develops, hut in s-iitl water in thc laboratory, diese 
heímefcs nc\Tr grow as large as they do in nature. Lti 
ordinary laboratory vessefc. che anima) shows a sort of 
mi croenc cpb aly, 

It has been proved quite clearly chat the reason fot 
chis faihire of lie linee growth is thac in the bboratoty 
vcsscL cliere is not turbulent water, while ni o atute 
diere h :* continua] randoniness in the water, s t whole 
npectrum oí turbulcnce. The antcnnac are used in 
swiimising and are stretchcd out late rally. In turbóle ni 
water, they mnst rece i ve a whole series of random 
pfopriüccpcive stimub, We suspecc tbai the rcceptiof] 
of an adequate number of such sttnmlí ík rcsponsible 
fbr thc normal development of the head in some \pe- 
cics. The re are ochar speiies whkh probably cannot 
grow at all without turbnlcnc disturb | anee, It wooltS 
sean, fi|creft>re F that, altbough ihere are an enormous 
number of iiitereonnecnng, incemat ihings that are 
.liso uhviously required, Siete is a case tleir bears some 
reseroblance to thc mechante*] chess pLayer 
Klüveh: Your syslem reminds me of the Chcmoslal 
devised by No\dck and ^/ilard for gtowing bacterial 
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T-apUnern (1) Su ths^ drviir, the cuntems ol (he gmwth tube are continuously 
iomdh hthbluiK Jir duotigh vo that che bacteria anf kept hnmügpneoiHly dispersad 

¡ftttKKi. 

Hnnxnwx Yi-vhut I dcus'i quite know htm yon che raruionincss. 

Qttsnfl Thcn Iiuinrnl i* dmpped ni, tlu-re reall\ ís iomc turhuSence. 

Ht'fiMiN’M'iv b the turhulcike ewnciai ? 

Quuniii: I dócil know whrtherr it ». 

WSOW: Thnt iit ktfe ofpUc« whcw ttnbukttcc Bafea a difieren^ but I don t 
thisik shn are quite uuLogmn lo tho, Sácame lie re se looks to me ( ou¡í i t i£ is r 
Menee jtfuig. on a receptor. U i* pncsviduiH a SeveL oí acdvityt 
Itou» g: litüi'i a snrvml factor al aíl-Thr\e 1-irge hoods tend tss | a PF Lar <m uu es 
ijiii bk». doíft thry.and \nt«(Jl boods in smaJI ponch: 

HuTqcíssow; Tlm «ory » &m*vically complicaied. Evemlmig dial kui 
inuboyc si hai preved tO be wmrtg, Thai is Jinffit axiomatu noVr " *_ 
tinten muir mi thii thafl olí tfw other pcoplc put tog-eiher, am ú a 

YtM.fwí: ihc useulíIu* produce che growth oí a dUleuiu P jrE - ^ jm ^ 

wbeéer die ttonutui íalh on thc ámenme, vir í don'í 

HnrHHicjK; Pmunutty. thc «umulus produce* a diitorimu oí e n a». 

■binkn sthkely so havv aisydiing to do wkh che actual deve 

Qüwuei: \\ chete iity futictionil úflmtreaiice ft> ihe *i* L oí ut]-] 1 ^ ^ 

HtntíHKiqw- The himdúTul ifaplfictfiée is unkiic^vii. Nietc v-r * É _ ,i L tc -duced 
W.&1« * a «cení* <W lo k«T .lu- ti.in^ ^ uTl)l , c 

«c Tliirrr „ , p h„. .leal - - vi^noe t„ *ho* 

BWíWí: Thcn; miKbt be jome subtlmn^ pmvei J( the ™tw3eí 
BJt 

Hutoenson: Nu. 

i5"»'w.s Wlurrc dti ibc mustie» aflaehí q)i( j %v j 1]C b it ií cus- 

ti ™CKmjOH: Tbe ittathment of Hit mustie átfnx* }m liad a 

l:n 'r> «i meanire iht- hcudit otiht helmet. I i^rvey .n iiy _ that * c°»- 

«rf^hnitp/pciiüp! more (han anybody cKe cclls nic 

li ^3S5c7vcrnFrir oí the water Is«entíal WS she |d.m uní. rt>tL i L , 1ÍL ^ h involved in 

ír| na.mii Are you wiin- thai thc element ^ cOU ld thcy ^c U. P 1 * 

c ^ r or ú ¡[ ttvnrW asi adequate jituiunf of stiniulatiíiB- 

a Hcady curreiit ri>m um ■ m ihem? - vvLL |] I cíUS ^ 

Títere k no evident e that U ^oddii t do jm ^ ^ what kiiid oí .m 
^techmcaidífficultics m tiyitíg ^ p**V* k m 1 r - . llu , ott t he tlun^ bci ' JU '\* 
y*™* «™U have so he uied ro put * dametton^ ^ . |0nn ot.dy frÚ to 
q ^hotul reipon^r, the aqiurium wotsld liaV f t| ^ftcen days oí the 
rJlr jnjr ^ to keep movinjí in thar direcdon througb 

man. 


[I&71 


^ írTi ¡ k codá Sx» aíinuSar. 

JJ^Hüraofí: Ari .innular one rrtight be p t>5 * ! 


^1H| 

ik 


l Ü m Lip. 


Hi iw abouc a centrifusse witH che 


iblc.buí vt v^uld bt- 

Uad ofthir ^leríup^mp 


, ;, horriblv diffciJ* 


ifjted rtsdiully 


^ r ' : i°b, J. L .Turbultfu r j, jn cxivuiinmen 1 

^ Ni í ría 7,i 


|L .| j c «t.]unír‘ of fC,,í,v,e 


pnrfifr 1 


PapHnó 




.Hur-f. 
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Hutchinsün: The dnuity of the egg is consuferably guacer tiiarn dial of úvi «g*n- 
ism. It would centrifugó fhroiigh ü, | 

Iíatesün: l thougjit thaí some of the^ organiun* had HuíTv apperKbgw of oue kmd 
or an0 |htír It wóüld secnfl to me th.it whercvcT you do firtd apptndages of that kind. 
thcrc is somc |UHtification for saying tliey are like the rced ui j irec which dt-'pL-jids 
lipón ¡i wind scatter.and* in fact* thar the oqpnism is hkely to sink ii turhukwc tt tiot 
pmrided-The turbulencx is a randoniiring cirrumtíance which k«íps the organian up 
rather than pmvídes stinjulaiian + 

Hute.hinson: ] think thar may sometiincs be the casr. Wíth some discusión, wlm.li 
would take too Iotis tiów, ] think l eould convine c you thai that was not trae in rlns 
particular case. Thcre i* quite all elabórate tiieory which has been wnrked «tft bv 
IVÜey, Sionimd, and Bnmpus and there is no doubt whatever chat it ti excrtdmg per- 
tincnt.but [ don’t tbink it is involved in this particular case. 

vtJN Bontn- DoiTt yon hdp the oxygen conccntiation by stirrmg the water around 
thc animal? 

Huíchinson; The ¡tnímaln are moving thc cutiré time, and I don c think ihai rcdiii-d 
üxygen concentra don in 1.1 1 f actual neighborhood of thc animal van be htuplved. I lu 
appcndagrs are inoving stifficienily fast tur a íeeding curren t lo gp ibrougli-Yon i *n 
aJways icll whether thc\ are getring atioxcum heeause ílms iurit red, dcvelu-pniL: 
hemoglobin, Bruoks ríe ver got anything of th.it sort, and the avrraU cwygen tensión l* 
preciséis the sime in ibe médium of the control and of thc experimental gtinip*. 
About the question ofpitwiding adequate stiniulntion, that seems to me lo be merch i 
rephrasing of thc noisemaker ]ti thc mechante» I chess pkLyer.What is the point ol hav- 
iiig idequatc Htimubtion ¡tisí as a general thing exccpt to pt&víde noise: 

GE'RAHn. WelL yoisr leg imavctes wtU atrophy when yon dou t walk r and y*i\i dnn i 
have to walk a round i u circle^. 

HUTchsn[»]on: Th l 1 re as plcnty of.ictivity i n these org.i eiiselik. Lint 1 can’t tfiLiifc oí -»h 
place wlieie there isn't activiry m the vtilI water th-it imi'í pfe'.ent in the turbiílenl 
water, except in i continua! .ittempt to corres t the position s>! the antennJL-, which 
ni List be inore or less tnndom, [ ju.st wanted to in tcrject ths^ as an mteresting c-i^c- 
wliich is very far away ítom the kind things wc have been talking about. 

Yuursu.: What n rc.illy amounts to is that Ashby s postulatisiEt of the envitonnieníJ 
si ii e i l i Lus, ifyou like. is a ncccssary appxoach. It is another ss:ty of sjtyúig thc same t bniií- 
isn’t it? 

I t e rrt:] ri nsí >n : Yes, 1 thi ti k so. 

Young: I quite agree. Ralph says you gct no orgacusm if yuu don't iümulate Le. H 
atrophies. 

Hutceiinv.m: The sdmnlus h.^ to be direct in this particular case. 

Yolinc- But ii has .i gravity componente h.isn’t it? 

Hutchinson: That will inake hule ditTerence in thc tmbulenee parteen in the ivarcr. 












INVESTIGA HONS ON SYNAPTIC TRANSM1SSION 


WALTER IHTTS 1 


Tml cbsiitM n<r«m» ivucm. liki (he in mi. produces clrCtíjttS 

t . .. I_■ i-l Mrrttl Llt itllll 


THK.tMllWt WIM .111 w«rm. UKi nif lian, (mnim-ft .:vl . ■■ •" 

kKh- tonfaria; bul Il,.n the* «*n» « w» lv m* er P«V :d í? U "' 7 ..’’íLSüÜÜ!kl; 2 r 

niüt# iM ihí- trlíin; j-xí" mtlIiPi* ttajTl lili" 1 I I L T t r I Hl !lt V I 


iaiu* iT-jwrnr "- ™ -,Jtt can «c imerpmcu m — " , . 

■ 0 * tf ihi- ¡Jotv of «une tiltil the mp'iimt’. .'f lu.'lot;^^, tur not by po ..ivify >e_< 
ImpifevíY, or JiMribution is ii poaitíf tu tíUtf ti» " rc ' < ISTl ( on 

tr\ mmui u-itlrirt Kit* mriiv uu-tYll .irt‘ C11 L“ rV l‘«-H íh.1 


DiOiÜ^^lUI 11UL .í 

^iblc tn tríate (lie potenciáis iscoíded on the surt-n e 
fc^^wütón.No moer a» che WCOnh Im.n single L-kvirodv^ust .oto 

nenein tcli, exrejrt wheir tlicy show the imputes ói blothe^ tr m 
nn tcEl thc Smg of ringle cdU or fibm and mcaslifc du-tr _ ‘quenurs LM 1 _ w itüíl^ 

. ... ***" "»**.* •“ ® 

a» Jtüibuird i í4 _ 1|€ c .,i.f r ni 

rhctc 4 tt thrce wayt cu gpt ekctrical irtfotOtal^» 5*^^^ &nck to examina che 
The finí two ¿re ludircct, and llave beert Lirgdy ^ X P * _ tíneiseiit liben as 

inpui-witpuí telaciotw oí the wholc «nicniie: lÍMr ’ L ' T “ “VVy^xl» resoles of 
flrarototác profaes nf rvtntv jflfccunp ilior «RíJiiict «'.( •_ ^ J]Mtl>l , ty j,id 

d* íbtmn tncthod att Jtnbiguou». without detalle* | ^ tra<:t5 enteritis or 

Fhym-il pmpmits nfjunaiom Moiwt-r. it iv o..ly i.it v y ' . ■ ., n j fecordin^- 

l«róg»nudeia can be isolated wefl cnoagh f° r ntandwtive OiialyW* only 

tlic diü pmvided b* the lateo method .m- su'ifpn ’ 1 1 ü ¡- t h t - tíh-er do m’t 

wultr mmi controversiil wMinptlim^ 1 n | ,n j ^ r (jjfgKanon, dewyá^ 

Hhithin fhc rutd, cven bdbfc their ju^^d 4 thinJ cechniqoc tó 

flatiou, c?c|Kínsion 4 or cú arctaiion. Acconlintdy-* 1,lvt \ vV | fct;re jt h- 
fuiriiiie activity in the central ttfPíW s>siesii M E P., Clir 

As yon krtuw, an impulse! alung a ncvimíi h 4 ot f [UP uíst! farther II dte ncu- 

Mfibu.au adjaccnt polarizad membr-inc. I L ,inK ' _ 1 ikl r ;í irLSt ¿ bi r d jS ^ ült 1 lL 
r, ii Hts ni ^ mmi-n aductor., m> dcitrode on onr R ^ 1S> " [ *: t tü dic ollier- riio pa*^- 

p^€ÍVudtcpotetniil of ÜW local ttiembr^iH w l i^itL Lt‘ihL‘ i * 1,11 Jl11 ; - 

H impulse n seen thr f-wnili-if n^tive ftlOOC®^ 1 J roC eiui^ ^ thc 
^diyfiii ^ nrpki ed hy ¿ conduvn>r, Midi as electro [ > ■’ _ vc| .y cu-arly rln- 
" P^optirtional to thr cufreiu .ktovs tílc nwni ' l ' ll . H ' \ ^mld bave bren rt:t0 ^ L ^ 
*M\ i atÍvt alan^thc ncuron ofthe monophasit S P 5 ’ ^ electnxle tromjp 1 , 

***** Li w. rn A u» k b «r - ,í« o'vo k «"íüiü 

kjyct a volumt' j| f gnCtKl11 ^ . . 1 . «milucc 

c st«ntil mcdmtn, the 


5LA0] 


nction whose t: ' VrEL '| j ojrffJH ' 

'™ i rC 

pilte pjMcs; lfum ( | m prob^, ftandpoint i,f ' R,v ■ . , utilons ihf im P 

wurc.T licir alpt+r.iu " ,,K |lu . p^redmn_ IS , 

the elei tmde or vhorl ofit. 1» ,1k ' t£lM1 "‘' ' .tecaving sl|l!í ^ u . Ll ‘ 1 ,. lt . ,.i e c- 


nnitt * th, ele,tnxk or short of « ... , j^ying «"*■ ^ "V [he t .[^- 

p'l Wfch the initi.il parí of Úm smk.but d* *“ Ü ‘¡ |rü j L -. In tlu 4 l,,tc,LT ‘ ihen 

J[ ^ "Cii-iTÍv-i- jnnertt.il with tespcct to .< TL-nn>ti 1 a ppro¿t‘he- i e _ j ^ 

úod * Petceivn m, 1 y j solide, near u. rioiii; - 1 ' [llL f ,ik onsitive- For ^ . 

vin., .. *l J , __ r.™* turro monoi 


apptoat ne his rta- 

r ide only a muí. e, near it. f’^P •" '"^iuipliaticallv po»itiw _ whtf0 che 

9 thí iii'pube tadest it theretore tur A; vcr ,o^ sy* j | y 

•un n i< _ j ___ .i,. r.UoF ir-nvirv m T l|t - -i..., .jiíiv & L 


- T, ».v jiy.puL^- tai U % ... t u € ctrmrai i-- 

’Hvitis poMÍWí to record sinjaíc-tibtrr aciiv! . ^ ^pik^s < n - LV 

^cketrodr hlocks individual fibers. The r¿< L ^ ^ (í ,* e Ofli^ 

1 •» done intoMontiari v«=- 

1,1 Kntap li AtMl Scj 1 lie I >cpirtmfnl ^ ^" rL - i,ü ^-líss? 

^“ i;h Jn ^ k* í>r A. V! Ü¿V tür hi' d^irtjrRf in '» i' 1p 1 .. l ... k .||,,^iM' Si>^ riíuEl ' 

ílJl ^'h H, e |S bnn«> amróucd ciq>JnJf J thí ‘ 
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■■ . 

1L ‘ L U t> lí^V lhdL ^ having r^chcd 

* 4 **¡% 1 & of ""H í<a ^ ^**4 ^ 

****** hiVüJT*Í^ . 


J nf tllí 

l> " -r , Ser * 

mBsrnz^ 

te « ,chlT1 : J L t-v(.T pos® 5 * ' 


jJi 















INVESTISatiohí O* ttN*rnCW»*»MI»«»oi* 


* 1 * 


«•iimK' 1M Kalttln» thíir temcrítv, «hcre ihc iv h 

üríí^nof^l^v.. «iv«y - 

ÉÉttaufice ric»urimimi oh corcl or Córtex,i» ftem IW** 11 1 

•y mbiuocf, 

Wei jodimks in 3 rakiTiK condurtuf are Mtíalv niiliuv m thrii ¡ 

^irfHuí in(he rtfrmal médium. t‘he potentuL a c-ii 11 f 1 ' M11E i 1 1111 * r ,,r " : 

Ánjl^TlbciMllcCISlfldsinfcs presen t je that únw .ir. k l> ' ! 

^.^iicndy mi dhm indicators of Antena >u i :líi ' ! ' 

toad iíf i iwording dectiode, ¡ti principia hiMvvi/i, M th< ; - ' >" 

«rfi tbe sOTíCt’dmsity p cm be infcrred ti, un u h\ 
n ¡i Kimon: 


, . _ n f oí o i m n , mi 

Áx R fe éyR dy ■ fc 

■ R ^halk [rasütitc oribe fluid médium .Wr thi-nT^rr .1 : ■ • • |1 • ■ 

" Jmpt'disiiinppLngüftbf potcntuls in th«- spin r -t.I uvr . 1 

detall and under süch ctmdfckinA r L i ii i( dmuM he I-y’^ 

^ 15(0,3,5 «paiion s or ¿ti apprmtm.irhn n> u.in >> 

N«íT Bl 1 C J^ e Kt * V ’^' ^ lL> twn * ” l lK wbifcim , tr 1 !«- ■■ .i ■ 1 ''i■ 

> CUn , ^ amt1 ^ rncvujüh a ¿aui.kírly kn tiwn 'iIjIkmiv %*\ mm kr ivn! 

^«^ 4 í 11 ^' in tlllL ^ K ’ IN an í tM ’iiT'iuií irfecnH mnifti Ihitn ttm ¡gti! 
^rudiftW 1S '^ ^^tecaiise thc vqlujnc i-fcl" rk- it- ■ 1 i * «nii i ■ ■■ 

’^íhat ul entIU ^ 1 ■ 

ol anevthou. c^mjTu-r.min-, , m niJkc«■ -n 1,1 . 

^^íork 3,1 kctrps ¿is iiiput-Muipnr . u? m-l IM | 1 

yi e sanie tor j lorig time, ftiig^uvunt; Hi.k \w in.n ti.Mr , 


* 
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CTPERNñTICS IÍS 2 


íivc records for rcpwted constmt stimuh « Lf they wrro íiinuluncuus Supposirtg th.s, 
wc introducid mitro-electrodo sen.illy, pcnetrahng by mejsurcd steps to i final 
tion, lecofding at each step, where we cut thein loase fiom tfie ippuatus jmJ left them 
gaj ¡II si tu for Liter vrrificátion of ptwirio»- [Figure 7] i 

Thesc micto-electrodes wete spaccd as tlósely as wuuld nuf interién: with the nmn- 
irored response in the ventral root, or about tlitee per miltimeier. Such a graup is 
i [i Figure 6, 

A ilcuil of micRi-électrocle use k tmporraut cnough t a be mrntkmcd here. If musí 
penetrare easily .md without dimpling ihe lurface cithcr un entry or lurther (randa- 
tmn, fur rhe cord k btttinded by oil in tlíese experimcnls and dinipling inttodut es '¡en- 
ous error* by disEuried surface refleetiofie, ^ well as by prcsstne on ncurom (as showii 
in Figure 7).This means it musí ha ve a miermeopically smocth, Sharp pomt, with r:-n 
shoulder at junctiou with insuíation and no change in sLink dwnieter. Thcsc ftquiir- 
ments are very neeesH.iry sílice wc do nnt remoce pía for tear ot local damage- One 
such micro-electnHie tip appears in Figure 8, Fmtber, it musí be small euough lo mui 
imizc tássue damage, huí tioi so sniall as lo obscurc the record with decin>de isoise. 
Tlris critica] diame te r lies near 10 miera, the smallest wík it is possihle lo drav\ ban- in 
mtísl mentís. A more extended diícussion of clcctrudc problema and properoes xviEl 
appear lti a Liter publicación. One turtber poínt deserves cüimnenf and th-it is dial 
wjthdrawing such an eleetrode through lis own path introducen a disrortion bccansc ol 
the redueed resistan ce of the traek of destrucción* in addition.il rc^on tor comideiinK 
only records taken on the way in. 
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20 u SNANK DIAMETER 




Flcirai rt 



■'"I I I r, S ure y l I 1 [ i fhc experirnent stamvn. w t - haví «sed mne electrodo, ú>» * grid oí 
|i*s] abm.( 300 points m 'ímm of ’A of transverso scctinn of segment jdjomtng ^ 
s'&n™ do™' tw>i vsv stiiimhLfii Pnt-víous oinik- cbjt no 

longuudinal cuntrus flowtd in tbc times wc meant to ts^nsider, rliun ^lowingui 
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3 2 

UC" I '■• 


Fk, ljkI ,J 


'cords íhiTii 1,nc tf ^ c " 

- aeW Mu^le phim'- Figure 9 exbibitH -I P one posición ^ llor¬ 
óle, time rr.aec\ per posítion-l he ^mcut to *’ ^^-nee 

ipütJrion.Thc sitial distribuían ot p«* 1 ^ ,hout ‘he 2#* t»* 

^nnlifc h imcrpolitcd t£> .1 s M u * rc L -««dúnm «ufH 4 -^ 111 L 
Njcih c .in be appmxs iruted siniplV 1,1 ^ 11 
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CVftfflWETICS ItSl 



Flí^.FF 14. rciHL ip.ik s LolblÉrJin srnsftivcs í'he¡£| U 1 r.ir rMim L"iu ilr 
Mí thode de í. -oLjíi A. col !j [érales dhu uoyju iiHer¡H¿rimre; B r 
¡Lrlmi i\jLjí>m tiüihr.kiviEiL Ir 1 , ikiviusí mcifenis; C t ramifíjcaiions étendue^ 
dara Jj cíeí de l.i come ptríLÉFieure;. j. íumx'ii'h ^nsitivicj moleu* 1 . i\ 
l üIljitéraLts p ÍoiuJek de La siibwjnce de RnUn Jo. U -. prisiLL-ii Liy 
penmiRsion, km H-.umih y Qj^i , S /fórttfcigú dt\ Syjíí’iaw \Vn atx 
Caris M alome, P>09 

Natura% since we interprei ohly difFcrences (sernnd ditftnrnccs. in íact) of powndA 
the posidon ofthe refcrence electrodc is quine imdcvant, lí rnighr quine wt-ll be «kcii 
on the stimulatcd dorsal root. h dws no t ruatter whether i! h »indifl*:rcnt-’ We are 
thereby .abo freed ín>m spccifying the posidon tsf rhe referenee electrodo lo pic^m 
diese records deaHy, wc fiikd i squate around each computed valué wirh the ntrnibef 
oí"dm proporcional to the valué in arbitrar), un ib;, grcen for soutee and red íor sink 
In Figures 10 thiough 13, wr prescm the isopotentLd map on the lefi and the soufcc- 
s*uik map on the right fbr the ?uccessivt times añer dorsal mor stmutlus given in milli- 
seconds in the upper leit-hand cornea. Lt h cíeat th.it the sonríes and smks cannot he 
seen by simple mspection oí the isopofcofitial map, 

Figure 34 ¡s a drawing by Ramón y Caja] of the ñher dktribution fiam dorsal roflt 
m rhe lumbar spinal cord oí .i newborn ral + whosc whiic matter is thmner than appears 
ni our M^tiou. \\ hile it fcs p remaní re ro push che anatómica! i nte i pr e ta don oÉ fhe 
records, ]et itie rtnaark on tht: ser of ítbefs cntering mediaíly and t nrving back i uto [he 
Huhstantia gelatinosa. Ibc series nt maps shows a sitik íbüowed bv sonríe proeecdm£ 
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: ,msk pU« wbcte úse fiWn, eiuer thc grav iiuttcr .it che base ot tile dorsal eolwim, 
dffljwnghtertUy and thrn up luto the substancia gelatinosa. 

TfbíLc the itegree ot irujlufion is croarse, and íhe noisc oí experimenta nccttüurily 
ujfMídk dib Itmd ot computaran, w high, we think chat chis set ol’pictutts shows 
nnc Koiritrfy iban herelotorc the places whenr auiviry oceurs. how Urge it_ is and 
i wtuch tectksn st mnvw, ¡n itu- coni ot .i spsruiized l M ane^hetized wrt 1,1 
nnn-fflrtb.Dc.Wc mean lo appSy chis tediniquc to thc pmblem of syiwptic iransmis- 
ha | [Fig^rc 14] 


t»«l 


























IJ I DBACK MECHANISM ÍN CELLULAR BIOÜX;> 

HEMKY QUASTLER 


; '/■ 1- K kl i J LlTít )\ SfMPLl' BNZYMB SYSTEMS 


i y n - ■ . h.mtsms .irc readily recognizaJbk in izvcn the simplón of bink^u *1 ■■■ 
ii.". mí.- ,iu!yw. ¡ he vl htrílie iu Figure 15 brings out lome oftlw ícdb* 
Jur,u tcrniiv ** mui pie ra¡ction. 


Fitdbacfc ConNaJ 


tanfraited FteockHi 



Fj^ues 15 

...**■* < 7'»*' 1 

» ÁM KlfSc*^Ekd^“j 5 SS 

.. I * hy dK Kart»» P fCKto£ *' * , wit do^T, Thi*. It «J* í*""*’ _ll 

• • im ¡ c s*"« ‘ 

i 


FrtdtúcH Confio* 


COfiOoNfld RW= f «*_ 



r*»* 16 ■. 

gg t~sí« ^ 
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mw büE with j difieren* time (at’cor.ThuS, a triple r'cudhark nu-. hanrtm. l misti^vl 
ifilKroiKnilmi» ofetóyíius^ substrato .mJ produce, can. W tlii^imed 



""'■"toii in «nzvni« jíL™,, • p V tp ° te tlu,! th '" 1,1 níiph.iwmt: thc fcrdbat 

I’" rirfttibiic, Cfrtiir fr , hl /: m ‘I* tr.itiitnm.tl jpprtt.n h o« , henne ti kmer 

p" E¿er. ,K ^'gh» 0ul v i'Ty dearly hy j scht-mt <foc tt> M 

’ ^ >lrj|írjri rV,. ... - 


sí sr írrr - t-*-< % «■«„„.. 

fe ««"■>" tn- vertical .tr™ v I 'W. 

— 1 «* Gurrng tf* pmee* 

** . [l “ 1 hj " 

-StT nw iii f '™cwt bl ^¡LTS mt ' ,n VJr r v w ^ su **.. 

. . ... 

. prodiiLt ni «s aetívity. | 
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FEEDBACK COS Í ROL Oí* GROWTHANB MULTIPLICA ¡ ION 

We tu>iv eonsider c3u n enzynie, E, as part of ,m cnafme-bearing «ruccure which is sdf- 
feproducing (whicb might be a cell combtuent.a wholc cclkor .1 whole orgamvm) Jts 
il iis case the precursor <E>, becomes E itselí" *md íbe adiptivc lacdon i* writtffl: 

. S 

E msíre E , 

i r f„ Fj duplicAtcs ít ñimishcd with a su i tibíe substrice. A slight rcirnmgement oí Llie 
cnzvmc djigranis yiclds j graphic rcprvsentation oí che ícedbark loops ¿djusting r.iiri 
ofgrawth and multiplicación: 



-- 

Ficurd. 1 y 


\\7>u\ íhe structunr. E.. #tu\vH by duplicación m che pirsence oí a favorable substraer. S-The 
Jlt1 ° unt of ^ >wlh * ft gulaied by a dooblc feedback; passívely, bv dic subtínie S being 
re.nrnrd by B. and ai.-t.vrly by il.r mhibitory etfoct ofS* nrsddng fajín tbe activity ofI ■ 

j / ipLASX Í}C FEEDBACK SYSTEMS IX PARAMECU M 

adt RELIA 

prrsrnLed, viery íkitdnly, sotne bigl.lv st'hcnutiíed feedback diaeraiiH wliuli 
lp P ly 1(1 bl S^ ,t l1 St ™ KS very general|y I will n<m ,l,scuss «me jnterríting, <p e 
utk L-tses. Itey wctv ail found m /Virammum d.wíw (I) Filis ti a unít rllubr organisni, 
w bt-wt-T. an acelldar structure; Le., its cytophsm i, „„ t dividid into cclls, and it h.u 
equivalcnt of about 40 sonutit nucid luniped into .. sinde formación called a 
inacroiiuclrns. It adso has a pair of inicronueld which are nnalngoiis to the germinal 
!¡|"* 11111 ^ u;ir l 7“- l ^uriug vegetan ve gn.wth, ali rhree entines, cyio- 

I dirld Cte "in a S nlJi ™ lludeui - «* selMoplit-aiine and imcdcpendíru. > 
t d V ,gUlL ’ 1 !u ' ^gctaiive eyele is interrupicd bv a procos of frifllinnon 

ÍXrrn n l| g V *£ h th " Qk1 ll1acH ’nudeui disappLs, and .. nc« ocie * 

tlie cvt jpiasm l'hu 1 1|s l miCt ' v ' : cat l be accompanted by profbund dianas ln 

tbe cytuplaMti. I huy w bave a complioated syiteni cf intewlion and íecdba.k; 
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Flirt H -í' 


cfirjtrí^ ssi" ihirc tríil* in fiir+ím< p diirii iwifrÍM 1 ha* Ih^’h lX ' inilltt ^ mr , 

• i,;tjJ ' The tmc ttith thf kui^i kisnn v i\ thc | ^ 

racen bftr ihc bcuhy of «mriírtK J sulwtíiid- (t.ilk J paíanrtíiti) * f he nnístrurc of 
Fenecía, kmwii j* irmitiwn.Thc LiIUt tr.nt t\ known ro ^P Ll)l 4 |“ . , V|I - 

^lí-^ptícjnng qftoplimut prtii.lt: caM **PF?- A '!Í ”V | ullK 1 , t W ;ibit 

íorm ibtnt i/r nuníf, pid bctuíiio ■* sctóíí^ ■ ^ -1_ , 

[q numum u* kjppa ctñiti ntt.itsnsi lU'pvssti 1 ! 

BW caled K This g^ne, whik it dor* nm <^bfc ->n/m™ 
ii ntedcd to vii\Liin kappj. FhüS, wt luvé dit’ íol is^aimS 


tL C tif-i nuiles 


un thtí prese nc< 

| io inrm kappa a™ S™rJ 
trol nuít'haiii^n- 



F]t=i“Ei Tí 


i^ T íünP^ jrt¡íH ' 

-The L fii]rrnj rfbcnslíary tma tn 111 


[i^i] 
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CVBERNET*CS 17 51 



[172] J be ib mi ir.iií ic che antigenk property.Thc anti^nk type i* definiicly a cyrnplasmic 
pjt>pcrty' ti i ■■ comrulkd by the midcus insertar as a gavcn gcrnottte wül alluw a cernid 
specmim ísf alternativa antigrnic types, Which of these po&sibilities is rcalizd is 
dedded ai thc: time of re organiza ti o ei< at whicb time it can be affected by esternal 
influentes. Apparcñtly* in chis control sysrem, ihe eytoplasm docs rmt ¿ftcci dir 
ii udeutt 



T3iua p ihcne are tbtee traite in Fbnmttiitm aarctia in which tbc control roediatiisiHs, oj 
at leut thc distribution of Lcmtroüing poiver betunen nudei and cytapium. v* rt*- 
süisjb]y well knawn. I have given a superficial and incomplete ciesfríprion. butI hopc 
] have tsi.ide it clear thac fot those thnce traite, ib ere are ;is m;my di fíe re ni mecho* ^ 
con f° l r hls is " *=JM«ding|y sad fact.The jnalysK of the thrcc traitt represe ..r* thc 
re^ults ofyears ofwork by onc of thc gteatest contémporary biologists Jracy M pu¬ 
ncho ni, Wich cxceOent collaboration and equipment, Thcre are «aúlv some cbouoml 
Lr.ms in Pammetia, and iher? just arent enoygh Snnncboni-yra* aváihbk to anaty** 
iiirij miil une. I give chis eonsidération in an attempl tu jiivtify r possibty-d 3 * 
approach 1 am going to take next, namcly, to try to estímate thc coxnpkxity oívm^ 
lm °* sm,ctu,M '"*** *'«Hy nnaiyrms the componen in detall ' 
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THE COMPlMXtn <)F IJ I í\< - > ¡ k¡ t II R 1 S 


ú Cmnpkxity jnd h^mnátiúm Gifínií 

Ir haw mmidrinJ íccdb^ k-tvf^Uiéii wtícni^ nn various leveh ot organización. Tiie 
r .«r [!i-.v depcmb mi mu , vsvlül i(H»rtUn;m'in ofc rhc vanous p-irts oí 

jfimnkma] inm, ot on ihc abtltry til thv wliule ^cnn uart’ 10 c.irry out certain ttót< of 
m*y xk: How «imple* miM .» siriRtLin: be in onier ta be capMc ■oí 
j ftltzjfl nütnhtr «tí ñtnutimidlly Lonnríted syittKK oí tlie type& descn PSe ■ 
The fe* afrfmmiruüon m trying tn tbt total dcgníc ot apnipjesdty i? ■* CH -/ un 1 

«árucniraJ dcmcuti, Thtir íhe l,m^uis i'oum nt H1 rieunins is ihonglu co e LiU K 1 
Mftfihe ramplrxih- oí rhc central iutvhlu ^tcn. H^vnTr che f.mirn ot dt-mems i* 

Q*ivm 1 utofjLiitry medite;b' th»yjrcbtúk..i tmtíBéd isTiJmhiuore LoiiHy . 

tlun i qiul] nnc t jnd ihc hwt ol i wh.ik- ihul-Ij moic '.'oinpU’\ ih>u\ -hir o . i- 
ft'hifctha Kprobibly íiw lo lome derive, our miuinw teding rbr me.i5ute o J™*__ 
HvdaauiKbElLiE thn niwutr shúftlU lí©* iüfifl mm ** $“*'F lílAl tlie ^^ , T1]orL . 

¡ hí^' (hit che nicistjrü of Information contcnt. or T^^iiive entiopy, 
dcHtiy dun thc cmiru af dnnents the rvqiiJrenu-nts ten i •iHitbbu etns i 1,e:i 
iteiillii ippmadi h dut co tfcc late 1 jfc Nn lney I ¿IKOÍ ■ , ■ [int con . 

h «otbc*attd ngjit now dwtdwe ■* «me t.u eí oí oTtüÉfe^ 

flikitd m ihc iticaiii reine me oí inintin.itinii eoiiU'iiT. n.nm v, L w j,|l be 

bArfM'mlnan* hmv™i :hc ¿rfj.rfih* ^u, un. Ai, P 

íq introduce this featinr mío ihe niex^um Ol l otup exi / m rteldí 

^nr? uácn mm ¡nfo KffUintic d-ficuUks m intornumm (o ^ 

Wsiici thit íor which it wax tiriginally 7 htn ^ | sllll d reíd y 

experta here., [ xhill begm by rcworihng iht dehnÉti<>n o 

tobecofitcted t or ¿ v » T ec of organi- 

caU íírhc negante entiopy.ot thc mtbrmnnnn - , t) f -speciíU’ity, 

inifltmt nfWim. or jmoUIlt OÍ d«All, OI ^ 


^ fin 

exf irumint oídt^ign, or amoum 


,lnd pn*atíy quite j few oiher icrms.. Accíi.dly. * ll _ ottimiure is 


’ ^re accuntc, difi’cr lo A degree whicb u C 


l G“ l É? f . = "t Weihallo 
t'oiBider siguió ,ll _- , ífivr 




v,t 11 rt-duce 


.til JifívrtiKC-. 


linj 


ire KUL-h ihsi íhey 

tai- 


lM! hp mc^urrd prope rlv bv thc ume vjrd^tLxh 1 IH S3U ‘ I .... T. f|¡j s i te pe 1 is investí- 
voiis-nJer M>mr ítem mu oh]etc, 1 st-ite. - l 11 L ^ IL vvhieh ic heh>ngs 

pLcd within (he Loruext üísotne welí-dehned t - 1 ^ 0 1 ^ L . an |^e Jtftéren^ s ,r ^ 1 * 
in how many wnys híhis bdongi^tí ClS 1 \j 


ihe 


ihat ss. 

cither 


^ oí bfing dilferent on a birury scile. tKat vvp ^ckíií 

^®l®nii«. Furihermore, wc make *11 diebotomt r nr 0 ur ¡«n* Tl ‘ 00 ' ■ l c 

«*»■ m ™ch * .h* Jk.- , . .V', i Th/n. *c ^CCOBO" 

•*•(*. dicho.»™ J » ™.Hy > pooM. th " Ch« i~- - *'“3 

^roEdichotomi^ needod to jpcdíy ,lL ' 1 , .V' r ' K ' ' 

1 Ijs, > ^pecih-itig 11 wiib what can be *n jrbitmrv dfgr*-^ L - 
^ 'í-^ 1 Tbü is a loflg and elabórate way of vl > r,n ^ 

«.- 2 PW. c rioc»HV ™ ,I ’ C 

TJ^ia.in,' el dK odónMM cponaK “{A^SSn^dS.i» 

, ' ;i ^ resotuaon, or on 'he w of tbc “f Li^np itructure* havC in '" V 

Jf SiZÍ °f whítr is considerad a building ^tom ^ -*rúde-J 

¡o i 

««wff, VM, «d Quütltr. H-: Infrtnutura «T^ ^,1 f 

K ; Sur j]íi] lÍi 1 r.i 111 m 1 ofbvtng itnidUTís , . £ -" 1 í 1 ^ 0 |“]¡vinií 

M Q^^ ci II; IntciruiAucin r>re? 




¡i”i 










til 


CVBEFLNETICS t t S 2 


fmt'f leveb oí organizaron, ^ud have ^ílí-clefijied etonent?; which cm be coimdercx 
¡is buííding stone* oí the next Ijf^it nnits; dejm nt iry partióles. atonta,, -^icíipk- mote 
cides. Sarj^t" compound rn oléenles, macromoicculcs, organdíes* cclts H and so on. Then 
is a sharp b Dunda ry lino bctwcen mac ramalee ules .11 id compouiid niolecules. T!;l 
former fproteins and related substam es) luce dnritics persnTialities and can be ulerm- 
tied, m íeast m principie, as heUmging to .1 certa]n organ ota certain species K of.cvcn 
to 1 certain individual ílrganic niolecules (and sraaller rmiis) are impersonal; thih 
sonie large innlerulcv íor cumple, sonie prophyrine in es-icily ibe whether i: 
comes ímm a piant or animal or oue nf a n-st cube Wc condude íhut molécula (up él: 
Large organu niolecules) can be pmperly consi dered as interchangeablt h-niMm^ 
sumes, withcmt intrimic compkxity tor any biologk.il objet en, whereas tiucromolr- 
t ules ihemselves are the smalJesC and simples: sirucrures wc must cüitífcLer ir: [he srudv 
oí ti te í' ornplexity nflivusg rhings. 


h. fa formal wh C&ntvnt qf añ Enzymr 


The bent-known elass ot macromolecules are che enzymes. All cnzymes .1 re protcirts, 
,n\d i .1 rs not unhkdy tbat all pmtdns have enrymatic activity. Every livirig unir con- 
Ciúiis. niiTiy enzyrnes, which aci in series and ii> paralld and inte raer m the uthc oí 
l>oth í.u ilitación and inhibición rhe proper hincüoning oí racli svHtem dependí un the 
imunai rinn oi sLibstrate. ess^ymes, and reaction producto, Each componerte fwction ñ 
regubted by the results oí othefíj other reaetiom, Tbis implies that informa non, in 
some Tonn, musí be iratKinittcd betwrcn the places where rbe compoaiení rejictioita 
occur. A compound systcrn will be traversed, at any given moment, by tiiimemus süíh 
*ca m i i n i n roatl o m j As íar as each single System is eoncerned* the cuiTSim-míc.aücuv- 
rel.iting tn odier Systems are "noise." T\n\ amplíes ; tb.u each systeni Liiust havr 
selectivo mechanism to sepantte its own ],i]í.o bnni the general «noise.^ The scjiiují- 
tion can be achieved by separa ti on oí oimmunication channels (íí in sonae pamof the 
laervous System) or by coding the ,iddrcss« ¡rito some ^ruotlntl fcature of the niel^- 
cu _ c ^rrynsg che tlaessage. Whatever mctluni is used, it ls citar cliat a cercana jmouiiíoi 
míiiniutLOn is iieeded to guarantee the proper ofdering of coexiísdiig sysíems. 

The ruininium arnourn ot üiíbrmaiion needed to aehirve fimetiona] sepaiíboii ol 
1 n .y 113L EH Aniount oi Information needed to selccc anv r [ruin .di 

other ei^ymes, in otlier words, che mtbnmtion coiuctic oían enzymc This ¿outd he 
r ’ | ,1>2 •' í -^ Ulll - ,rc ^ fcl we kuew how many ditTerent Lirnis ofenzyriles diere are and svhac 
e Ltir re ativi íre^ucuetes are. I íburid biochemists extremrlv rcductant cu ntóke 
rL.ugh gue,ses. However, one axn get some agrermein abOüt possibie ranees. Thoie m 
certamly more than 100 di&rent enzymes and probably not as many as chnr rda- 
r certainly tmcqual, with a tew enzymes undoubtedly miingi^a 

Ji-”- [ hulk. Por a ntmiher oí ttasooabk distHbutioris withiTi dus- 

nii ff;; 7 1 ' LH bcct l tout í d nof 10 devi ate much fmm 10.0. We shall rbeieforc, use th» 
^ J - rLk í . esLlni ^ te íst ^¡íicLty- oí ¡m enzymc, or as thac mininwn] 
-hach.acced opon in ,omc way or another (we dnn’c l.,v, rn 
1 __ 1 su uc to produce a suirabie assoeiaúon between :m enzymc and 


substrate 

An enzyme míght l>e sptdñed wíth 


which ¡1 hi ‘■II i n ' í-- ^ W{t ^ ^P^ct to tlse biologielt üJl¡E 10 

‘ y ‘ ÜMt 1S ,lli ° 4 Extern and is tüstinguishahíe from all oí most aé<* 


cmsícÚK I lHí-é i i 1 vnLijj_eLUSEL.iLMC rmi|i >3LE OI IIMI'I 

Qther inechodv. TI) ■ "’ Vl ” U!I V P^teim c.m ht- dirtcrciitiaEcd by serúlogic^l ' ü111 
niagriitude than rl.^ nt z"- r l *_«riain.|y l.ir^, bnt probably not oía largsr ttnier ot 

Comino r h, m verv di IT" ° f ei0sl:ln a *P«tics betausn? we know ol'icvfT.il protdttí 
tr<;ílt SOurcCs ^'bitth ¿n*. in)munolotíicallv T dosílv rtlatíd i* 






FEEDBACK MI CHANItM IN CELLULAR BiOlOCT 


4T1 

bkrlv lhj.t HJtüf 15 bitv jrc uiffincnt tu vpin ift any l’.íwii prestéi s i ;ilí uther pro 

láaL 


■ /nNftíir," ' >Piíml L>/ ,1 11 f >FFip/rmCNÍ >'t i itiymr Syilt'Mi 

WíE'íJrHddT ntiw thc J¡q£fepjic míbrm.mon contení of ,i eompound system comburi^ oi 
j airnpkrir, sstirkjble set ní simple cnfvmr w-siems. I mentiuned befare that \\v lIo muí 
hm¡ bottr nunv enzymei coiudtute a mínimum workin^ complement. As a crude and 
bitfily pCEÜaniitury pjc^v svc niight adnpt the numbvr ISK Ka. Each ot diese musí be spee- 
ificJ ii'ith nui J^thjri U* bit. Thcnrlore, .i total ofnot less thjn U} A bit-s oí infQrrmcieiii 
mbc pnjmHd m tíie manufacture of 4 vtorkable coniplemcrit of onzyracs. [ 

THf imtnKtiPVkS on how to mínufactun: en 2 y me* iré 1 tnmtuittcd fes® ge riera non 
íügmrratittti, 1 he ntnidurr cariyiug ibis Information «s e-illcd die ^ertümc. lu prún s 
fk *t weuld nnt be necessary to piwuk- ^paraidy thr imtnictions tbr eaeh sin^r 
cniynic, but ilieír n ¡¡¿líihÍ rvidríiLi* thal flus is che case; :sc Il.lst tu a 1 ltí>L,k 

dciürttThe manufacture of imple en/ymes cm be niodihed by cervñn pertu aticm^ 

® rcícnrted jsam nf thc wiihoui -ippan-tn dK-ct oti ihc mamifu tiiu ° ° 11L 

mrymreThercfbrc, wc -u.su me ihai ¡lie vpecilymp inlorniAtion «.mu tKS C ^. 1EI 

cnjíyme] for each of 1000 enzymes b coded iiíto ihe penóme separa c ^ 
pfcome, in ordrr co spotuor the rcproduction of a visabfc enzymc cumple ^ g 
sfmíJin not iew than líi 4 bits of Information. lis the simples! orpamsins lu 

■ ■ «i ilií 1 iduli should be mu mui h l-irper llun lh.it ni the p s) ' íMk . . , 

,mw- * the .une by a d.iteren t ^ h.m ; ^ J ^ 

^P^JtTK lifc n J b^tirul «fKin ot Jbom I» u ””fl 0 tatü süjmjou the mouwnt 
^ ccifnpn-jtiwely íealurclesi H ihiek-sliell substanees rbui go . . turL . s (>r afeout 
fjermi mi ion ^urt^ food* etc, This leaves 1+»’ aíoins U>t ísstuti.i _ ic |j s dsa a 
far LO 1 rn?yine mokeule. I Vhm.ig each oí diese wmi' ' - f mm1 _ 

ÍQ ü] rf lü* bta. This. tberelou, migíii be -lu exirrmdy s ,Lllk 
3lluni wfofqjition eontcnt needed for independent híc , ^ K , C3[t ^on r nf 

KtibT:"; Uej^ tisis mein th.it you svould evdude ente P ,ir ^^^ ^ceñ tepo^fid m 
b^ng ihiitgi. -sut h js those ofthe tobáceo tiio^ir v ^ rUH 111 

f’Wíin7 ntaiaa«otns? i-nr lifc, Ot] tlie Other 

*siun Tobacco nuH.m virus not e.ipible oí 13íh L ® U mbaecn mosaic 

IE h± ^ a Sood ckal of exerss informa tumi. luciré . ofjcoring * 

X-rayi md tind ihjt cnh 4ni' H:n ' s nl> J 1 ^ ^.i^ttoítwM* 

w ¥Ítkw that an X-ray hit drsinrys itithmiotniTi v,irl.m 




¿ An Eiüwatf a/ r/.f CíwplfAiry 1/^ ^ niflrí | lllZ jrdoüs 

' lr wíic uuiie wilil j3ic™i, huí 1 ühcuild U) i r,tlL " dcvtlop^d Üviníí 

CIlc i ni estiniatt thc mfornwiton conten* oí 1 Uh ' ^ « n ni;l „ fiotn odiefp 1 '^ 

^ «ahúman bei«.ni e fem.r« whiíh disimgunh » hercdlty . T he «:b“™ 

; r ^ di <nhn liv-inc ihniLís. Jept.ul on “‘T™*" 1 * f ür ‘variom traÍLÍ bu t f' '’w^t 

IIr prtan IC < 4 "thc'-c (wo úriot group -ir 1 -' [ht>l • c j,e avenga) ” l ‘ n . 

^dietr h jyrrcrK'ru that not lt‘« ih:»n l!l f xr p" - |K .j fhis 10 P cr 
'^rinadon cohccrfiing 111 adült ¡> gcm'iic.illv é£&* “^bS 

l,M ' sl ^ fítdcd into dic getiomc. Thui, .1 we ijb ' LJI11 . jn ^ r ^(- r of nia^ llt,jd 
• 1 'niünt ot ihe penóme, dic result shodd cofM tiJ asE É nendent 

IT| ,?[R nution contení of a whole organism- . f wa\^í |sU h n nt 

'*"■»» «. di*, .rom c«* o,he. m * 1 W “¡ ., ^»r ««— 

rf*o*n«« „ «llod 1 pme-Tho .m".hrr ol gO' 


[l?7l 
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known, but most geattiásfr ¿gree that it is of the ordcr of tena of thou&inds. Eacl 
gene can assuine a numbex oí disüuguisliablc States cálltd alíeles. Once more, diere arc 
nt> good estima tes ot nudhtn of aUelic otates. From che oíd idea ot a very lumtef 
number of alíeles üí cach gene, we have come co a point where it appeara that tEh 
tlumber ofalíelac States ts limited by the pálience af ilie mvesugator to isoLm- and Jl\- 
t] 11 gu i s 1 1 chem. S-cill, che iiLimber 1000 would seem lo be a high estáñate, It tiko l« 
bits to speciiy any one alíele ouc of líKK); therctonc, the State <>f a geuntype wlrh «mu. 
I0 1 genes would be delhted by some lü 11 bits üf información. 

I shall attempt to obtain an estímate oí tbe possi ble información content oí ih* 
genotype i ti a very difieren! tnamier. We know thaí a]l the Information earried leí the 
gen orne timst he eoded, in some Fashinn. i ti che chmmosom» of the gaíti-efes. Ibc 
chroiiiosomes earry a good dea] of struecurai and pfotecuve mate nal. It probable is *afc 
co assmne diat che éssential gencric Information is containcd m ti ot inore than one 
clabio micron F or an aiiicunt of niatter consistíng ofsonie Kf 1 atonis. 

The iiumbcr of difieren! con figura cious wbich can be produred wííll 10 31 atottts is 
targe but tiot intíime. We o.m estímate the aniount of Information nceded to spedJy 
any given configuratioii as íbllows, 1 Thcrc are some 60 difiere ni kinds of atoim íji hv- 
ing niattcr. They ucear at ven di fie rene frequencieü. Wrch eífioietit codillo. {2) r ll wiE| 
take about L5 bies, oís the awrage, to determine (he natim- of any acocn. Next, wt 
wNh to spccify the posición ot tbe nucleus; in order to lócate it withirt a cell oí dimen- 
siom conimensúrate to tbe amplitud* of [hermaI vibracions. ibout 23 bits jre nceded 
Et appcars that once tbe n.iture and pusition ot atomic tiucJei ace given, addilkins] 
i [(formación coneeimng electrons is made tinnecessary by the constraints oi niolecybr 
phy si es. Thcretbre, 23.5 bits wiU sutFtee to specity any .itorn in livmg rnatcer and.cem 
Sequent^ not more tbari 3 x 10 1¿ bits will spccify che particular cubil rmcron of living 
itutter which car ríes tbe genotype, 

fíi arriving ;¡t tbis esttmáte, we hive 11 sed only knowdedge ot atoms and ■■■oniL' vt j r^ 
general principien oí 1 chesinsiry. We know from bkichemis-trv that only r .1 lisnitcsi nuru- 
hei of the plív^cally possible contlgurutions ol atoms are actually tbund 111 living mat- 
ter, i n other WL>rdi. a large fraction ol the mtnrmjtion space previmisly eonsidcreJ ¡ s 
einpty. It we pe d orín the codang m ternas tíÉ biochemistiry. we ti lid dui we iieetk 0 ^ 
ihs avtjrage, 7 bits to specity molecular Jggregates of about HMi atoms. On cKe^ basá. 
m>t more than 7 x (1/]00} * lü n ur about lü 1 " hits wiü specity- any gefiotypc. Thú 
numbt r still uegjects ail presen 1 and íLiaire kitovvledge ot specific ehromosume chrfli - 
íscry.and is, chenttbrc, an yppcr homid racher than an estímate, 

P!tts : I lave you used tbe permu tations of the atoms? This m avsúmmg tEur an individ- 
nal atom ¡s distinguishuble from aU otherü of t!¡e same kiiul, which, of course.it is not. 
Qi.iANii.r-.it: That js rigEu. 

PJTti: ] h.it is an enonnaus reduction. 


Qua&tlek: The calcuiation h based on tbe assiimptinn that each buiEding simie, tbr 
given locatmn. muse be scparately deccnbed, Tntenhange of idéntica! building storw 
witbin strueiura] umts. woift cbange che Information contént. 

ll we «ume that tbe informanon enntent of 1 genotypc i* betv^en 1"' ^ |r ’ 
SKS 111 c ] luí con tcnt ot an or^anísm snch as man sbould be bctwcíJi H 
bits, ofiourse, if mi aduli i>rg.inisni is analyzed in the same way in which w 
Z 1 ^ ít1iíU V 1 L " J rr ^ r *genotype, a very mudi larger ttgtire is obtained- l lW 

pT ° pi,rtÍ " n ot ' mtonuaüoo so « redun^nt. I 

. ij- * Il,lt u '' nH,: nci e sMry tt) sprcifv in de [.ti I the 5f.itv ofcvtry '” K '' 

th, «*«, o, c* wt,«h Mto , hc l¡v „ „ „ 7 w]d; , TC „ q , K . >lhK , *1 


i 


S M - ™ á QuaAtlcr.H.: InlbmiaüQn 


r-.itíi .and error 1 _l 1 l" v of Lvinjü dim^i. (ILtDpuldÉsilKJ jruele 
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s% ificiuiieil ni the ase üí'lhe JO ' 1 ncumns.That í düTvt knuw at 
id(knrI slul! Iíjst rhn dóniiHon üt complextiy 

ídüni: k 5 kitown (hit wtjmm nury ditfarr m frfjyriotogK as wcll as in c hcr«Tii c%il md 
piRVTiJ pnxpL-rt]^ \ niL* lv ’suppt^fdly Associated with ihr e Mitinee oi'cKtrrmdy ir^ni- 
sb ituaEnDolcirulirs Sílice che number ni posible iNsmier* oí iudi cmnplex martomn- 
r üik subsüju ls .w thc prcrtcim suj^ítn thc uiLigm.iEimi jnd figuro such as 10 12 " llave 
Htii i^Lkitcd. «'EK- is ippifriítly ¡jtctl wiih fimtmmh pi i-ssihthiie* lor variaitoti-just what 
b ik rdaEm bctttrcn thc genn and th<s i míneme nnge flípOSiÉfe variatioii'.: 

QtvmiB: Vrs. fiurroiiiolcrules *ccm io lu“ quite semilivc tú ^runural detaih- II yon 
fed i wi whkh n building enzymes «míe atutnn -iciit ¿nalog, somethmg wtiich tooks 
bta m «miiim aod to be ¡acctpred bv chL- cell, thf rcsult is a nonfhncciona 

nsmnt 

Tbf number [ arrised jt ii «nuil, hit iln% siiiaHne^ is .i bit mislcading. It thc infbr- 
!nj|]nn contení ni 4 pctfiorype n, ay lU , thái impLirs ihai there are: 


jn 


Of éoin ju 1 " ■■ diircfcnt (pntxypcs possifalc. This number i* Urgo.hiit n is tiot mti- 

nite^ittii miniibct une iaií dcjl witb. 

Kitfilr Henv cb diese quantmes íse in wiih the entpirir.»] rcsulits T ,HC 1 ° mi 
c hc X-ny bomKnüment lÍiu mi muutianr litilc 

I trkd to work tit* uui EHawcvi-r. right now< we ««tt CcJ 
J b->u[ the mccbimvni or X rj\ LrniiiifJ gmctn cb-Liiges, A tcw ^, ÍV akii- 

«“íeenjed to he bcmtifully clear. Thus, m> á <> not havt .1 soW ^asis ti r . 

■^o of thc dita, , . 

¡S¡* I thould liXr to rtfü» the tV>h& hetween ÜUH* S W 

'fífcnl pmecues ot adiptatiun, brrauít- t thmk ktuiwI*^P ü 1 _ .„ is ^ 0 ^vl 

MKtmiheothcT. Fot imutn <r. tfatte corople* ihktI<h-I< l,, - ir ' 'f* - rsís[ lM i1y it 

“«sb uod(T the ume mtricticm ihat m-unnm‘ sysiciivi i re > tlT ■ . ^ n! „ to be 

ÍMlt stablc. eich inusr coiitJin ,i.uUH-Lta y “' . foct. wben 

^ iitcn, and wsth ii forno.io $dl OÍ ibt in. I chitlicc o ^ ^nnjiiun 

^cpDsssbümo ate couplcd vulth ihc £k i ih^t tfe can c . _ 

^ütjhoh jiid that cotudon wd] rrjcci ^>i -icccpt u-it-im ^ n j raiidom 


U procos whsch is, I diink* bcmuiloguus with w 
‘ieu^u- ottiNork and in thc homctíMaí 
the 1 


^ «Hynics tit badly >n th.it ihc i Eimhmttwil LH ■ !^r"^d bv^natural 

11-1 systL-in..md tW or^anhrn chai hcars it. yvl 1L '' Ul H ,^ ase c iu ynie syslfni* 

:: :,|: n '^ idection will jío oh iintil thc genes produce a 0 f courtf, 

Cjr in a biljncc tfcut tbc iysietns are Itnmune to srnall ^n'rbanew ^ ^ 

rcUted to thc otíitrr reqtiircments ot thc org^"^" 1 ' j tl „ .1 little up 

l 7 : Mtzjmc tyston wiih its snwn flucttutM«iS suW * - ^ «aaU fluctúa- 

^ordtng to thc .u-ecF. ofthe nion.cnt. ™rrwP™ ‘ whid , <ir c ^ 
■' ,nsn1 ülí airrciw variables 111 the homcostai: thc S enL ' ' „ [he eiivironii'cnt 

_ttohtypc ftoin gencratkm to gcneianon. W'th a bac e pon j s to ihc fititfthB 

! d«tivcly i gjvr thc ptocc» which. in thc honicosta 
1 Pwptt ? 4 't of valúes for tht stcp-fiifictioni. A.laptation in ■" cl ‘ 

2 f““: I very much agrcc l might makc tü> ^ :ls 111 

l ' ^ 3 rarmpondí for mal ly to what poes on ll,,h ,, sir (in tí» f 3 ®* J¡ 

_ ^¡cistat. adapution wtll, nn íhc avente, nOt wcféaie__ a f cv^ud^fi i» . 

ii'-irm^Q coctcnt), In ibis wty T adaptaron ^ n0t J com pk*: ti SI V _ s 

fitjni tdtncfhing simple ro voiiK-cnuii- ' a ^jie, altb^S^ 1, ’ 

W anothcT the tLl imonnt of detoil 


[IW] 
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Ndson W;lx has poiuted ouí !o me, one State may be rr placed by a les* likely one, and 
this wuttld merece Information contenta 

FltMONT-SiMlTH: IstiY evolución always at the cosí of somcthmg? Tb.it t$, iííl’t rbc 
irse-] adaptación whkh makts it pmdble 10 Huictíon better | Ln reladonahip tu A incvjtably 
leading Ui- .l lesser fuíK’tioniiig wiiii respeet m B, Qor D? 

Qumiler: Yes* and that is why adaptación is not a cúmplete tnodel of evoliition, 
beemse in cvolutkm sume gaiíl muse be made withour concomían! loss ¡ti arder 10 
rcach higher compkxity. Inddentally, if you arccpt my figure*, che total gain tu atm- 
plexity achioed in biología] evolución is nOE so wry begb; say. fnml Hf to,, tiiaybe, 
iu ll \ ít took two bíllion yeans to acbiw that. 

FftfcMONT-SlVLlTH:: Thcre are somc biological cxampfes of that kind of adaptación, 
aíthough ir i'-¡ not alwavs easy tu sec what thc loss k.Thcre is sonie work by MacNider 
on kidney and liver ce Ib whith are adapted to survive what vvould otherwisc be <i 
cotnpletdy lethaí dti*c ufa tosin; there is a change in the síze and shape of the cdls k i 
recensión toward .3 more ímnsitional lypc of priimtive celí, whieh then is able to nesist 
compktely lechal doses ufa serie* ofnonspcciiic pokons. 

Quastier; One conreav,ible mcchanism of evoLucion ls chut not iufrcqucmly livúlg 
strLictures, after duplicación, fail to sepárate, ff one componerle of the twin structure 
chatigeSp then new complirations are introducid. 

AsiJhvr The ni ornen c an enzymse systeni has breóme stablc and establisbed, it pro- 
vides a fixed poinl tbr other systetm to Work on, ro Cake as a baás fot tbeír owti idap- 
radon. The achicvicmcnt of stabüicy in one pbee immcdi Jtcly makes ea-der the 
achicvcinent of siability in the neighborhood, E11 tbat way K cvolutaon .11 one siage niuch 
facilitite^ tvohition at che next stage. 

Kl OvtiH" ín cdnncction with evídution, it h perhaps of ¡merest tt> considcr not only 
the smallesí number of atoms a^sociRted wath life but aLso ibe number of atoms in che 
largrst Irviflg things. Same of the bij; mes, for example, Svqiwid gigartlra may coticain 
IB- 1 - atoms. Neontojogy seems to show thar the giants have ffequcnriy died oüt. Are 
tberc any Chemical reasons why tliere ahould be no pbnts nr .mrnaab with more than 
Uf 52 atouis? 

Quastler; I wouJdn’t knnw 

Ashbvi One disad^ntage thar the big aninnib suffer from « that they aje sbw in 
grawing, so the> r are left behind in thc evolurionary race. Whilc thc big animal has 
grow r n 011c generación, «roe Hule íiniinal has pa^cd througb urn generations and h;ts 
tried out ten sets of mutatlons. 

Why should human betngs surviver 

KLiivrR: tn j very inteicsting, if not stirtling, book on Aidignancy amí Emhüwn ( 5 ) 
Robert.s has tried to cxplain the destruction ofwholc spccíes and genera in the course 
of L a vo]iitioiL on the b.isis of his thecry oí ^hostile symbiosis.t [ti lus opinión, thc bm!v 
[isi] h composed of diíTcr]entiatcd ce 3 I colonics Uving sn a sLitc of hostile symbiosis wkh 
chk’ result that the ptet^rious and uneasy balance bctwccn organs m¿ tíssues may be 
casi ¡y lost, with disastrnus consequences ,15 regarás survhval of the specics. He even 
looks at thc brain oí man as a morbid cfvthgrowt]i or tumor and cornidm the possi- 
bility that thc tremendows mercase in brain size may not oníy be eme of the causes of 
malignancy but, ultima te I, y, the cause of the extineriem of the human race. 

Ashbv: The argument ls a very approxámate 

McCutlOdí: (lenciernen, 1 bate to break ti up but the hour is waxing late. I think we 
had better say goodhye tn eaeh other for another year. 
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The transactions of che conferenccs are pufalished in order tu share che cxperkiiee of 
the meeungs witb a larger audLencr, ALthough verbatim reporring is irapractieal, ewr}' 
L-dbrt is made to preserve thc spirit of t te conferenrc. Each participan! is giveit an 
[13] opportunity to tdú tus own contributiom. Fhe Medical Editor co-operadon wkh 
cite Foundation staíT reserves, however, the liberty to maké sonif rearrangement of 
material to pnTvide better continuity lor die rcader 
The Foundadon looks upon thc Gonference Program as asi experiment in comirru- 
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tía. vikich JtrveíL if you «iB, W mfituMstodi iri iC - . lind ^ w h¡ch (lien- 

iurmed our aooiom. He finind Inmselt vi'ping « u \ a "■ ( - on troUínfi variables. 

™ a kmd ofwrthrnu beinit ahle ta come W S«F " Llh t]lL g Ehe [1[tno(1 

"« « not ncw, chher i. t**» -.P*™ " “5* encrgy ** 

e! pottntul energy. which ccltunly i- 111,1 UKTtí ' , , . j et3 u) , ct ,m-sponíl' 

imilimp. Ir n niilv chai it miy. whcii ■< « ct '' ’’ / 0 f sp«ies vliirh in Aristode 
ing observarkm oí ñgnifícjnt variables: d» CíWM *£ , . tpntfl.^ ot .Lmhií-'.-fiuny oí 
12) bicorne .Eutekchy.- Suite wc irt not WlW W» lht '*■ , __ 

thf m, m rvm pjt.pwtlmin, bate tobe “PJ™* 1 l, j M £¡¡ te ' found n est appratin* 111 
ti m wiih to lollow ihe not ion trom tnen m. . , w hicli leads ns tn gronp 

w». mJ íh.. i ..—. «ui « in mitinee, or «h.ibit ol mniil- __ w r m K;mt 

CWI 

w 

whah 

my .. 

fkaiCT | tonccpt ni ibis subjerí. and te ruin!) l1Lt ^ r ' L ‘ 1 ■£ we «rail 

4 rixT m childrcn^ than jny ni ihi- rt’St ni liv L |s LLl ' .-.¡^nsoJi't'nin.' jpp^ ar ^ jL ^ ,l 

Cómeqinefice sípamed surtii ¿ently m tlílK - i| m l1míi up to anotlicr ba r. 
ipohujuaüs ^t-Think for j moment th*i bjvt .1 >rf - if lt h^ppens prompily. 

í’itm IhIJ amws al iht secnnd ball. and ih¿ 1,1 ^ hliU ^ , .1- j t ^appcn^ after ten f Tini11 1 
havsr i nolion that ihe first bal! kit ked t lL ^ V 2ní \ hnw it opentn* in l _ .V 

the wrotsd b^ll ilid rt on its nwn, Wliai i^l ELUt ' , y J^e liked co hear aJi 

i™ ota:™:, of hi.m-tn bá«. »>< '■ ” ««“^b m* *«“ ““ "* 
iín, herause I rhmk chic is thc only t* 1 ? '' L JTL . 

dnnk Hume woiild have igu-ed f rcisodt » litdc blt ^ “ j ipj to 

CoiKihty bccanie. in Ini.ni.nucl ^ ;1 Hc& ^ w» w _ 

Ibera, of iciuoüon «id thc categoty <>J [ht . j v , w „iic e#> *J*|'’J 1 ^. b^ginnin^ 

thc Ujmv. üf M.itMvHi, DT1 the One hind. ■ ij t:d rsther cufchiU. ^ 

calted dyiumic psv. hcdnjtv. o« l1, c aá*er. _ ( lCrl n.in fchO& 15 l)llS >u h¡crt. 

nlthese mtior. .iml thdr spnrld .» publi-heb nQUlín g to 

U^nisi was von Hjrtmann, wlio b.ví ^ nine LL i [h- 
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tiTij in tliis pcriod-Yíiu piobahlv have not resd a most cnu-mining volunte which >- 
cniiikd L r naJíijfíciíí Memory and wriiteji by Samuel Butler {6). author ni Hw wfion (7>. It 
deais wiih uciconsfiubs menmry, and is charming ¡ti iis sclf-revelation. and iu as hor- 
ror at von Haitimun'l notions. 

í am inclined to believc that in aU our discusión*, che unconscious h^ sufFered a 
gramitous imuk- I was a psychijlügist before í w-ent into pbysiology* and i weut into 
physiotogy beemw I was convmced that [ fiad be en deahng with a froth and rb.it títere 
wesr significan t variables Sying below any fccvd which any flnw, 3 don t tare how 
relixed it was, could cvcr reacia. I belkvr that our wülingnc^ m particípate 1 in this 
confc rente indicare* that wt are not too much wtirrled jbout h<>w we appear lo üuí 
neighbort or to ouisclvtt and are quite wiiling to makc ibais nf oursdves provided ws 
can propose soine mechan ism which may be at tlie basts of what i* going on. As evm 
scicnHst knows, th¿t i* .< hazardous atfair, and [ should. mentían t h ■ a l my own notiOTiH 
ofbow tíie birain ever gets an idea havr h.id severa] lióle* poked in them. 

Mnjtscrt Wiener not 3. first proposed that diere was somc scanning mechanism in 
visión (H). I tied it tip with a particular stmeture and 1 was piohably svrúng: Lashley {T) 
is quite surc 3 was wrong. I rhink his argumenta are not endrcly conclusiva, but tliey 
are perstmive. An erscwhÜe member ofthis group, Donald MacrKay, white working in 
my labüratQTy, construí; ted a sqtiare whicfci could be i nade ro baíloon out, shrink down 
.LE any preassigried rate. or could be couplcd b.u k froni one s owii brain w.ivrs. Aecord 
mg to all my nudosas, tbac square should have upset our ability lo perecí w íbrm. Ic 
faited compktely to do so, and gave u* peculiar distortions ot" color visión I dtrnk 
MacKay tais chrown che biggest rock that can be tíirown thraugb my hypothcsn. 3 ain 
rather upsri by a paper w hich Sholl and Utdey (10) senl me nol long ago, in whu li 
thcy i :..iid that tbere is no tbeor\ p of perceptton which is subjecl to a test. T can or ti) 
anwver. -I did pmpose onc, and it is pmb.ibty wmng.* So insisí on being w-rong is lo 
insist on diere being sométhing which can be checked. It is my notion that every sci- 
entifur hypothcsis lias a leasanable eipecution of being disproved; ct rLiinly nonc can 
be pro ved, and íe is my t^rcat woe n with most ut my Une mis who are intereshed ni psy- 
chcHlynamics (above all, those wlm .Lre piirtienlarly Éníere^tti m thc subconscious), 
that 3 ta.il to iind hypoth«e* ^et up by them which are capabk of cxperintenial di* 
pmof.The best ot psychoanaly^ts, 3 atir quite surc, are as much troubled by th¡s as I am 

Ten years ago I tried an e^penmtMtt.There w.w j tisectíng of the Amcncan Psychial 
r¡c Assoeiation in Detroit- I was theti nicrigucd by the hear Komplex, w r hich li tbc 
subject of a paper coming oue ofVieiina concerning the play of King Lear, and u 
proves th-ir Mr*. Lear i* Elle a.11-importan e person, becaiise shv is itoE once menliont-d. 
My experiment was ihe Following: In tbe hotel m I tbcre was a rather Lirge 

and coniely btif- Dr*. Fnnk Fiemen t-Snnth md Molly Harrowcr coceo tied on lo ihc 
bear and they paraded ic through the hotel-Thcy gave me ihe idea of what 3 think b 
the meest of all yams 1 have ever inrvenled, The story is the foUowing; They bronglit 
the be^ir tn the couference room. One psyehiatrim ,ifter another woiild look .it, the bear 
sirting among thcm, and rhen snap his liead batk to the Ébont.You could mum ech. 
and eacli one would take a sccond locjk and srinip bis hcad back to the froní. Severa! 
years later I asfced Drs. Fremont-Smith and l larrower w hether .my of the psychiatrists 
h.Lci satd anythíng to cithcr of them abone *eeing a bear at the meeíing, T'hey said, 
»No> l have told this story wherever psye-hiatrists were gathered togcthcc. and sfciaül 
continué to tcll it. My e*teemed fricnd, Dr Alcxander Forlies, hcard me tell thc story 
and at once wrnt to l)r. Harimvcr and asked. íT>¡d yon realIy have i bear ai the meet- 
ing?* Sbe repliéd, "Nl>.h 
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W ÜREY-WAI FER 

Himím .WnfL^^jViíi 1 Ipijrpiur^ 

$taplri&n tírisiví, F.ngltwd 

Cnasmcs * A term th* mcani .11 «hin* «o«memw a "d noihinj - 

ji i Bntuh ncu<uphniokifc¡*t . 11 !«*"“• un r ' ,L ' on '‘. um ’ 1 U ,mi l ‘ ’ -onfcTerues 
«hnr ««Tin rt* od*r. th. — nt 

hiw dañe iicxhing elsc. tHey Have encomaged sonie ° ' __ ^ iti 

irmimcd vtAiUsd in the labontory to rok an ^ ^ limpie utnty of 

crdcr to c*ptoencc um-v. N«< l-iy wi.h a my^ tH ,, ln pkv 

pnruSple m ccunrtiuittcanón and eaüsaüry ll>Jt o lrt v , ^ j a sCOI . t . 0 fcha&gc 

^earfy rictus mm ehange fe ■->- ^J* m0rc jb our 

linp.but wr shal! nevrf ag»m he t.iryef"' tor tht tí 

^ >™ t , „e «h^inlocv ifi Cambridge. Engla^d 

lws bimight up in a fairly ngonH» ^ imp ¡J¡„ in pcnphenl ': ’i ; "■ 

ifid iraní lome ef my ewfcf sfudying^t -.fie-xes- lt wá*. rJther ;i 

«¡»5 a wbilí I Zm tnvgtd in *» snuiy rrf mAy ol p^r-l 

ti*cc juxtapoñticm 1 irarhcJ, ..* ^‘lüTr. 

nnmjph\ i úolíwv to itiv dircrct ¿cquam - \ \r thh ti mí l met PjvIl 

M teñe *Xgy. undet thc wil* <* ■ W ? 1 ¿ 'ggg£ 

líinudf «id discuned with to the l lnes v ' tr< vntuiloúv in cunditinned relie *t>- 

The hr¿t ihing I leamed. m branch.ng t' llT 1l< 1 > "‘\. 15 ; ,kv:iy 1 ' been a ^' Tt 1>f axl ^ |tl 
™ that not jU animáis are ibr same In ph’y íl ‘ > _ sart ^i nerve t'roni » ni,t ur 


[»1 


Tlut ntmdured me m me general tu ' ,■ s funciiou .. . t 

n« »n!v conment personal!r> faccors b ÜT l ’ 41 ' ul ' ¿ tiow we get ideas, rm 1 

su Únportant thing in invcttig.imig bn\y r,il11 ^ ^ . -„ n tü clinieal probieim^ t_ 

I went tít) to the «udy oí the br-im ■ II ’'' L ^i c(n of noíírid h 1 ' 111 ’ ül ^ 4 ' 

A íew Sears later 1 arrived a. -he more h- <">*"* ", ’lí 

Telamón lo exaetly tbow that ‘ ( t h,-it tln‘ im'L'h-m^ ,Tl ' tbc 

«on oí Inm the bram does .deas and wh ..^• w |iwc h. My d 

Qtm sfnnj ro be «> inaceessible .md ytt . «^eííy tb* eleinenti^ * ^ J{> tf)í 

lase 5 tyt Sil years has been ni try !l) |1 ^ (, ’ r1 1 1 - t rving to c f <ríp lI F J|lt t st *e 

yon likc. in K-fiTB of phvsiiilutíK-.d to 1 -.ine tlu- hrain a|4 * b«w 11 

bra» ü.mugh Se spina! eord. hm „ S » ^ 

^■licther inforniaftcift conttng aut < IÉ il ^ l1S ‘ ¿ppaf- 

Vrüiki^nd ^'hit it pa tera to vvork ^ íl - ii«’uí 5 Íon l ^ j1, Ln J \ 'annunt ¡ihotn 

Tlie pmpiKinon ! >m líumg to br !n K g P . te |j uS ir i extraoidma^ < a u 

íntly superficial rtudv ot'brain me. hanisms^^ cxr f*.-ted a ^jJfíLánfc m.«>'!>' ** 
hnw thc br.rin woriss, mildJ mort th^n % 1 i ¡ n ph^ioiügí' llV - j l U ^ort 

rhc s,n ófwork th,t h,s n ^ ^ iná ^ 

cIlemc^ purpLKn. Ihc ordiiwy c ^ ctt . rt>LniL l í?l][ tlu' aíl " l ° 1JlLIL \ iHl- resida ,irt 
wry jnd áiü.ippoiniing- ^ h - oLI ^ lcrn i S ot lh 1 r ^s\ 

vxíry discouraging, The redundarle) ■ ^cor^ vv£>u ^ 

tíini of workers dcalín^ with orcün^r^ ^r- 1 
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one part in a hundred thoirand of che información fcm thcir biam records ítUü tbeit 
owíi braina, lo undersund it and appreciate it, and be ¿ble lo we whal it mean*; ai ni 
chai, ] rhink, is why \ve ail have heen m> discouraged until recently jKliui che possibiljty 
of cxamining the human brasn nt lis normal. consrioLis scate r from outside and without 
rnterfcring wjtb die individual too much - simply because oí ibis vast rtdundancy. 

There w noching moit dhcouraging chari to h¿vr to read a language in which yon 
[íi] undttstmd, for cxanipk, onJy eme íigm not evzii one word but une sign. i ti ¿ him- 
dtcd tboQiajid. Mí.hí of us m trying to read Chínese might recognije. after a wbtk\ iht 
si suple sign for unan* or homeihing likc that; bul we would not be contení with so lit 
de. El is a very discouragtng exper ience to havc a eipher constan Úy slippmg through 
oríes finge rs, That isjust about che situación of the averagc lay phyHulogist deaÜng 
with che brain. 

Wc havc spent die lase few ycars in dcvdoping a\] sorte of ways of displayiflg die 
acdvity ofthe brairi, mairúy in convencional temw. lo see how it relates to tbe pvy¡.'ho- 
lógica! rvcntN that go on during giowth and the establuhment ot a series oí prívate 
notions. Pan]]el with that sort ofwork, wí bave tafeen che üther obvious step of taking 
our residís as chey have come out oí tbe inachinery, gradually. and building moddí of 
them. üOtjust for fun, but to see whether, ifwe tafee dte tneLhzmsms as thry secrtl io 
be working in tbe flcsh and transpone tbrm fruni die paper to the mccal k che mudéis 
iv'i IE work the way che mcchanisnvs scctti to Work wheti chey are i ti the biain.This is a 
perier l I y reasonable and logical step. Ic is simply a question of puteing on to the tablc. 
m Lile íbmi of nicchajiical deviers, the algebran expressioiu whicli our records, in 
efFeci, are. 

One H.eld of endeavur id smdying tbe hríim or mind 1 1.-.*- be en 10 make pichares of 
how it looks^ol its ^t^L]etllrl 1 J . ] ibiuk pmbably itüliiv of us fiere have surte red tor somt 
yeats + in our varióus st'hiH>Es, die eíiibarrassmem íjí looking at pictures t?i the l^rain or 
the spinal cord^ staincd h drawn and phocograpbed m vanons w*ys¡, .uní trymg uj dis 
covcr what in tbi> was relatcd 10 whist had artualLy been happenidg tfiere. I myselfhavc 
abvays fovind particular difficulty m undersundídg tbe%e chings. 

W t have maclf sume pictures to give an itiea of che amount of iiiftitniacioi] we can 
deíil wiih-The siLédiod osed co obtaiti diese piccure^ u derived from a systeni uned dur- 
tng tfiL- war lor radar purposes. The signáis wltich we get from the hcad, from det- 
trmies actaclied in the usual way, are amplbied bv a factor of a mi Ilion or so, attd are 
tiiade to modiilate the brilliance oí smaEl ^ atliode-ray iwcilluscnpcs which are assem- 
bled in a panero^ as though yon were Iqoking dmvn ots the bead of d patient ftom 
above. Yu-u cati scl 3 22 tubos displaylng in che ir eorrect sparial posirions che ourputs 
Irotn the vaiiom chantiels. Tbei c is, then, a picture of tbychnúc, liasltmg lipji[s v whicb 
¡lí] gives a very good sumilation of what Sir Charles | Sherrington called -an etichanied 
Soom wbere Haiibíng shuftíes wcavc a dissolving pattern.n Unfortunatdy, se a disml\’ 
ing pattern; in olhcr words.it is constandy t banging, and the eye foliows tbe ehanges 
but it does not estnset ihc invariante- to ex trace che inva rian Ls from llns -tísembly oi 
paltems, we bave tu malte use of photography whích we do not cumid-er a satisfu tury 
niftijinl of recording. but the pbotographic emulsión ¡s a good mtegrator and builds 
up tiie integral i>l the invariant componente very wcll, 

We diitinguLdi che invaríanc componente from the irregular and noisy ones by hav- 
sng on each tube a scanning vector. Whai is seen un the tubes, if nothing k bappening, 
¡s a Une of bght, and ifthcre is no signa! cottdng in at a!l. n w motionlcss. Buc chis Une 
of liglit can be rutated round tbe tu bes iike the bands of a dock in various ways. Ii 
Cntn he routed at a controlled speed, so that it turns. fbr example, ten times p¡;r secmid. 
iu which «se sumething appeats that Icoles raiher like a sliec ofpineapplc or a cart 
wi]L-i-l with íuminóUs spokes- or, more mterestingJy che mee at whicb this ime is 
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sfínMwünd che ti.bc* can be «uJc depcnd^nt on thc bcm mdt.Any one nompo- 
*rtorpirt of thc dñpbv «Mtin can be ined to dnvc thc «'annmg “™hiflery ™‘ Je 
(heiimuitw. Now.thc thmn w boped ttír ftom this devict. which IW» 

«rJtHnskctory t»e. .s tlut ». J.. 'I'"- ^ mAhip t ic ^™V m t!ic br. 

thwtheAKhmc.in «uh -i wav th.it thc dieren. 1'-^ ot ihe JispLiy ^ ‘J 

^to ^rr thc fe» i* domg at «y ™*The time «te «A****» 
tL need be no «bufet* tíme «rale.W* are not uymg t» coiistram tjw Mg 
» dupla- .Brfíon «i ítfettwy. abulute tíme «*k «t e™*-" 

Jkwmg time tu van,. the npced al which this vector |f»» '* r ‘ ? _. . .^ b(abj Jt t hat 

huí dtt tpeed it goe» Jt i* determine d by whar ó happenrog ' p b in , tllat t!im - 

« J.1- *• " *W—« C r .. i 1“ Wta ™» l»«. - 

índ ai rtui TJtc wiD be syncfitomird m routioinji) 4- ¡^ces The banda of diese 22 
Íí¿t. jtt 24 dfcumeU compriunR 2 momtur>, jnt the brain ^civity at 

ckttki, jÜ driven by a nwiicr gencritor. are. as n ^ ^ & p h * bra ^ are syn- 

EbtpiiticySjr time, mi j pn ture tt$uh\ only v l t u> " t 1 ^ ^ . c fo 05 en io aci as a 

dmmviicd with, nr dríven by, or an- driving, th<- m m L _ nC idente, c. ongniencc, and 
lyuchraiuirr. In ti» marinera di revi mipu^son „ T Mg^ñ of ibc whole brain 

™rrtmgeiKy «t be aequmrd I thmk van^luy * ^ n . t *t ¡ft bter time, 

tacnon and hope to be abk to hito ihjt T 1LV ^ - 

Whit are the cjumJ rtlalíím» bctwcen diwneuü L ^ ^ jIu-icjs.^ no redundaníy- 

Tbc tethiiural virtues of thc display ÍV^ ,,r ^ 1 1Jl 0 fthermal apitadon, or brain 
Pnubermore, - wfieiber phy^ical *w?istr^ ^ do ^iih *e ^ve 
«SiS wrt «ímtíu ..1 thc hackpnmnd J ** ^ 

WJlk of thc braín m kecpm^ ittdí alive -lih u _ V--Ú it ^ i^ossibk fo sec nü ^ Ls 
machine mtghi ihftóst be dcñncd aü * devh.v ^ 3c . canñtn synclin>mzc m 
bctatnic noivc, b>' deúmnon. píoduto tl J J pA \ u . n0 i^ t>f any other d llimlt ^ 
machine on noise bom any onc chamiel -nui U*™- ^ u>|1 0 f che bi#i ll - lK ,u ' P 3 ‘ " 

tknnized. by detinidoti, bceauve the nowc U1 -. other dinimelTbeR; 
relaüon cK regular time rclition witb the mu>v im ■ gOTnc time svnse ame t C 

evfctm whkh are sigmtiL jniK related to tme .mu brAin setivity. but ¿ w 

TV ««, IK ... ..." ;'" ,v .“’ :„L «.Jy * -*£*£ 

to Jrivc thebrain acUYity, lo idmim^eT tu i u _ m chemse!^^ K | n - L > b ap . r 

uli- lighr tíyA.u«nd tígtíg»u.fi^t 

* 4 P JUCT ” ln [ll, ' c 1>r s»"- Jlld thl P 1U bo th th«= ^.ivh: thJl . ,,-uh thc 

dttircJ mte We use thii cquipmcnt regubrly ni ^ ^ ^ ^ reV ersc 

of. aü, with the braln drivi»(t ditf ltiaí llHl 1 fscaiwioti 

madiine drivi,i K ihc brain. rcl.mon t«> ^ '’ U1 various 

ThL- mulo iu rjthcT MirpriMnn- llr "j j' ^ híc | t has been atrri ™ ■ ,r 

■"■hidi Dr McCIuUoch has mctinoncd ano ot cim e diíssctton- [][llt j rt 

authon. We have observed, imcrpHv.u .1 ^^"'^^,',,*,, 10 ^ 6» vV ord «tí»** 

[)ie brain. 1 comed .1 woid lor this « bK 1 • ~. j to ;ivoid Uí( b - pther 

píbíit;. thc word is ... I havv ^ ^ ^ , 

rvinj,. becjtiw it h» so niany bmciíu* 1111 iTl ' .¿ ^ [Un I c,ll ' lk 'projs^ 011 

Minied, ptrhaps, w.rh co<, nuny s.m^-mmdU id ^ and their ^ 

ty^pe of abseission. of eittortg utt,<TÍ hiií 0 f 3 visual 

1 loCa| '™ e , , r ,, a jeparatíog ^ ' 'j ,’’ a ppe 3 rancc lh 

Wt-seí snch abw-isHion paiticubrlv c ^ V _ b<1( -k of che hc.^ '_ ot |, er pare <> l 1 K 

tíme pjttcrn, in thc visual associanon ars. _ _ _ H - tl ún f pl jCt ' aI11 ' ■, i s 1 U . 

«auly tccogniaedoncpartofthc P* 1,e !. , ^ ffi ^ n ccrwrily h ^ P ^ I¡n g to ^ WÍ>e * 

piticrn appears bter in another phuc.. y u t the exem S 

incuming cmtQtbk is bmken down ir st ° piJ 
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saw tt the ñrst time wu the fací that a* long as thc pattern which che person is seeing 
is novel or surprising or interesting, the abscission procer has its coim^í in niher 
parís of thc hrain, I lie abscission pntcess ^ turned ¿round ¡acixl the pittcm is abltraered:, 
it reappears agaín in parte of thc brain not gencrally reg^rded as being attached uer\ 
dircctly to peripheral mecha nisms, m the asociación ot dlerlt arcas, In chose regi«m. 
thc pattern appears not only in i es original form, in whíifcvct time pacten! has been 
introduced, but in all posible trapsínrms ui its elenienís If j threeiold stimulus is pul 
¡n, it inay come oul as a tbreí-in-ttne pattern h or the variorn signáis, when obtained, 
snay he closed or oponed up, L>r fwo of the ni together and thc thírd ncarby; this con¬ 
tinúes tur a matler of a lew minutes. íf yon lea ve a person subjected td this typc ot 
Htimulauon for a minute ur twn, possibly 20, 50, or KK) repetición* ut t] i i s situadon 
may take place. Then in time the appearanee f'ades away It thc stiniublion is sioppcd 
befóte Les novelty has wcrm ¡ >iT_ che paitem is preserved fbr scvrral semnd* m die leni 
pora] association arras, and then n slmvly melte away. 

The fiding is not .l qtiesuou of fatigue, The time b too short íor tutiplé 10 mean 
anything in itlatiuri to the tiredness of the h rain. The rxdtcmcnl i ades away; a* tat as 
wc can ser, became it becom.es boring.The repedtion of ibis pattem, which a p-er 
fectly nxil signal, a rea] physioLogical stinuilus, begim lo lose meaning lo the petson. 
When it i s not fbllowed by anything, when it does non seco] to sigmty or imply atiy- 
thing, tlaih remóte, ditTusely p rojee red and abstracted pattern fad.es away and subsistes. Il 
yon liten til ai i ye the pattern al all, if you introduce into ir cvcn a slight alteration a\ 
[zs| the rhychm or slupe or brilllance, then immediately the disunt syn | thess* shows jgam: 
the whole pauern k re-estabíished; ic re tbr tus in the association ateas, 

We are now gqing lo takc an importa ni step tiirther - to assodate tlie .iri’*itr.Lry. 
nove!, but mental signa! pattern with an imconditioncd siimulus, We have not yet gol 
wry íar wich this. All we have done so far is to rstablish a defensive refles which, as we 
all know tfoin persona! cxpcnence and ti aining, is inuch more easily estahlished thañ 
an appeíitive one. All [ nced say at present is that wheji an unpleasant sensación is given 
in association with ceriain patfems ofthis typc thc abscission-abstraction-preservarion 
proccss is enomiously enhanccd F building up to soniethmg quite literally sensadonal. 

The sirc uf photógraphs t.iken to record íhis phenomenon \% smaíl compared with 
Ordiuary recotding, md the pattems ,¡re minute hy ordinary recordnij¿ ^tandards. lint 
chis elabórate exEracdort of irJÍorETiAtioii goes on in a perteedy ríguhr, automacic 
and the resido. L^ari he recogí a i ^ed and identified quite weJÍ. It s.LU>íying to note tliat 
rht'y are tif a vetv persona], very aruiividu.il charactcr, and are enormousíy depcivdent 
ou the subjecfs experieiice. 

Enlbrmauon about thc way these ihings h^pptn must be handled ai rlie presem stagc 
in terms ofa rigorous hypothesis.There are tw<i auxiliary metliods nfstucK' which sug- 
gesl thcmselves: One is the making of modeh which do zhk si>rr of thing; the uilter 
one is the study of peoplc who have widt^prcad and deep-sentes! lesions in the ir 
hrams, In ths' lase fcw years, nctirosurgeoim have begun to remove not litde bits of 
hraím but hdf-brains. It is <]uite commonplace now in neumlogical clinics to see peo- 
pie who have h.ul ihis M>-called hcmispherectonry operatiom It is not rcally hcini- 
spheric r in ibe physiotrigical sense, as the whoie hemisphere r, not takcn out. Quite a 
large ainouuc of che thalamuH and the base of the brain ls Idt, but the cortex is 
removed aJmost completely. 

We have studied a lew of diese pcople, otie boy in particular to see Ihtw nuieh ihe 
corEex is involved in the abscissiort process. It is obviouslv important, an secking to 
íekice chis pmctí* to the intormatiun fiom anatomy and phytiology; to see whéther wc 
are dealing with ¡ omething which is wliote-bmin (imetion, or vvliether the difiere ut 
ÍM] p-irts con tribute difl'erent things | 
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Ttií rouítJ wc quite stíuiy’htfors.vard in these cases. !n p copie wflQ lose a hetnisphirrc 
id dm extern, vnth nejrty complete W of mnex, thc «de i> by no mcitu 

de*L Quite Urge volugcs can be observad to .irise in thc sido where no ccwbral cor 
trt rtmnm, but die quintan rous jomiv thc unstnmiLited rhythnw uctivuy, is abv.iys 
cotBiífcdblv attenuitcd on that side.The activity ymduccd by stimnlaumi m du- nmti- 
Uedwleanwi mamly m tlu- témpora! and tt.msverse n-gtom.l he ^alent gw»™- 
tn oíthr penentor n a tnisvere k> 2 «lgt.aftoWt 4 or 5 ceno meter* 1 ' 

«tothe central regio* rather ditWly. in thc normal «de ot ilic b™n ih ^ ^ 
(Omulus ii naivdiicd as a niultidimensional integral comp ex o : .J^ 1 j fonipu , 
ticatf itde.there i* «nly onr component. only this transverae r.it i . 
ntmofihc panem f . hr ; c 

Wben thc «ira*» k cut off ín ordi r to tpt Ú*e t he aciivity 

ficb uff * OfK* on ÚK decofttcatíd 1 ,ie mMme ' _ . n f Joiífsc, assumiiiR 

™»*«- líul **w ™att ydc, íhf ^™hnR reUin * 'ome novclty..Vei, on 

thit the mífiiI hj.i becti ^ivcn Wtw ^i^mtu-nHs. ® , ncirlv as lanzc as üh 

*c i«Z*r al.Wl. .h* p..»r„, .vi,™ ¿I "cm «, «»- 

tfe un.K [ M*k, i] 11 -rv 3 - 11 H> pmcrv.innn .it .il¡ i n>r^ 3 í, ■ lt ’ om , 3 iiiin fioni beloW j[l 

ínhui? ro iIils r- in a fjthcr inu fc rcuin^ **-■>■ E fL _ L 1 L , l L i >v;h\lI nbv^kilopi- 
* tnuch mote dabontc and d.tW sv.iv «lun w.s - ndli depend. 

e¿ data, and it h on thc cortes thai tht‘ preservannn P _ oiíl< ^ or tOpolí^Tt * 

One othcrr upcct oí thc mjttcr ^ im«ic >. ^ _ i-1 ^¡uticatc U-caüsc tbese 

uiu líkc, of tbc^r fíiuo^v b t v'ery ¡ntnciitc uiK ’ . tin1 ™mc:iiw tome in gre- lt F ní 
cbingn are intenvoven or micrbccd. rhesí" ¿ ^ lt - u ‘j L nroitrcteci ratliAlly;otbprs 

filian -Sonic of thein come fam bfW¡ othvr% u ^ E | lC bcsi iUuMnioorj 
■pin come tráitevmely in thc p^oñisoly áctioit J ' eWITl ® tn,iclunc. 

I can g,ive of thk n to compare thesc pr« * L V,,.. r u 1S it is a qnítf con3plj^ LrL L 
«nrtDtccrtiin íhat I kntm 1 how a m1lK ¡ u ^ . ti^ n iachine docii 

piíce iifmachincryJ-'isE [ kmm lllí%|r -' JU ‘ [UU 1 Iv-ltíIc i’’ L - 1 » 4 ' 1!llC ot 

likc ¿ mechüiical snimí^ wlm simply ptits her n tCl *j"' j ¡n thc tnp nenBe and 

te «fc. », ,l,„ whüc- A. i, «*-¡« ' l " p ”; h , «mot o p.i»l.vJ 

^nther in thc shutdc undcrncaüi Nic nett t ■ nij|1 dc. Howcver. k - 1 ' L 

tfemgji it m¿ knotfcd: ihis vontinuo lltl11 1 t htr nccdle ris ^ ,in .. í>ul 

And thetc will be a ^m, but il the tbrc-io l ¿tíi [ can scc, cht ^ . . lt [ 

Sfríighsway bccausc it b nol knotted tindcrm i ■ ■ of event* lS " IL ^ ¡lt . 

v»v nmcbKke .1» n»hte. H ««• > i ** 

«id Jnother set of cwnts is another, and r K . jrv . 

dueadiof cimimstancc. a kiwt of probab'b'V rv:i - ' , |^ ]1ü[n bnt somtí' 11 '* , 

In 4c imjcrtiiy «». .v¡J t n.ly A» » » hrJ '" ,L '“ ' 

neurly comparable widi the cnormous L( ’ m i' ^‘ )( fo sep arate (Hlt [lir iicu 

tingled skein. liut we can iiow bcgin to dlwrn - ’ t js vV<P rth wc.ivi ,l h ■ [ tha| 

Tlic probkm is how the hr-im decides " r ' lt 'J ont ¡ii 0 ously. How , tJ f es 


brfabric, So man y dimes are happemng ^ t)T h¡it¡deas an ii _ 

Minie thmp nutttr? How docs ibt* bivnti d ^ b y * rf 

is tnJIy impoTtjnt and ha, m be vvoven ^ 

f^ímory? How does it gjet an idea abou: i hypoihoSí 

“ more im P E,rLlJl1 ° thél í . - e i, e where in br.un 

í Ha ve tVeRTibcd my eleccmmc modi ^ " SCLM n th JJt insU ■. ii v V ery varsabHs 

^üt tlm mc-isurc of íi^nifu^nct* i', t n>- 1 v x a nd ontogc“ ,icut ^ i r stotitTJtÁ £hI1 
baures vvhicb ítc phylogCiu-ac^b ^ Tlto two ct>L ^ r '" 

"Hich depárate ihe trvent^, ^ ihey o >3]H 
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streaira. quite sep.ir.itr ñom the spéciíiu sensory pmjcctiQn voilcys. Only two are ncc- 
«saiy for the simple hypothcsis, They will be found quite complcK enough for che 
tune being. These two stteams have che following choTieterisdcs: One stream is essen- 
tialty a set nt cune derivativo oí" cvents; their counlcrpart in physiotúgkal records is j 
series oí" spikes, by far the rdost proniment (atan of most physiolügk'á! records - 
responso which appcax only or ntairdy at the beginnmg of stinmíation periods. 

The other set J see as almos! the converse or complement of the first. lí is a siretehed 
ps] series of events t exten din g the du radon of | signáis that come in What comes ouc 
ftjrti this second system is a long stretched oiitpul which, troni tbc physj alógica I 
standpoíou is an aftcr-dÍHcharge, This, it will be necoguized, is a perlccdy standard ot 
classical physiologicat process. 

In stieb hypüthescs it is obwiously desirablc not to postúlate cluc the brain ¡s iiomjí 
anything magical ifa sense organ ot the spinal cord walt .n roum lor ¿n expcrience oí 
tlie brain, that is ¡ 3 i trie inore sacisfactory than same quite nrw ching. Moreavcn I laké 
it íbr granted that the Chemical substances* of which we beár so much and know so lu¬ 
de, may be the prime movers. Acetylcholine and other mediamsms must bu involved. 
I drsclainn any riotkm that the brain is a puréIy decimal machi ne- 
The seco]id sec of operative signáis, then h is a stmtchcd senes, which long oulJasts 
the duoiHín of the sumuhis. k preserves the intormafion that a particular signa! or set 
uf signáis has occurred, Atter ir has occumcd, these two signa]* llave to lie combined in 
Súme way, not with one «inothcr again, but cach with the complementar y site.mi oí 
dignáis froni same other stiiziulus source.This is the important point: .1 s igual comes in, 
for exanip]^ tbrough the eyes, and is áivided i rito these two sireams which yo íorward 
cu che brain as coded Information to ncarly aJJ arcas. ] have duhhed these sureams ol 
inoperatíve but still significan! signáis, ^propagandas They are to he piop.iy.ited only 
not acted on; they are not to be remembered beca use they mean nóthing. There are 
going into our nervons system alJ tlis’ time innumerable sirca ni s oí iníuniiütatm, out 
of RIO of whjch are insignificaut to ns. It w r e paisl consciaus Jttention to cliem. ssl- 
should go crazy. The brain is dcalmg with thcm summarily. I mean such lacts .js thai 
the lights in the room are tirha tact which i,s not iuiporunt to us sn itx'lr but only ^>1 
the toght provi ded for our wórk, k might be mi portan t Por example. ir one ot ttiL- 
lights started tu íhcker or go tiut, it mi^ht be importanLWe are prepared to pay atlen- 
tion to such faces, but they ate not memorable, 

Such chingó become memorable only i£ two stteams of signáis ¿re repea ted o i ten 
enougb to overlap in their complemíntiry ib mis inore often tban wouJd be expectcd 
by chance.This is where the sc¿in bi our fibrie cuines in.Onc of these thre¿dsjct us 
11 ^] sav, trom che needk\ is che derivative. 1 lie simule which tu oves across eaceh | ine. the 
otlier chiead and ñxing ic is che scretebed. extended ÍL>rin of signak So we have thiv 
constant intervveavmg of the dipped form, fmio one sourcc, widi the süetehed tbnn, 
iraní che otlier, which tbrnis are then interwaveti into a peremnent and durable seani 
of congruente and contingcncy provi ded iliac tbeu coincidence is greater than chance 
cxpectation. That is why l cali tlus a knot of probabihty beca ti se wbat che makmg oí 
rhe sea ni depends upon is precisely the me asure of probribility that these two series oí 
events tftim diñurrail son mes .me connccted* that one rllíiy imply tbú úlher. 

hi unJcr it] learn mure aboui tlus measure of probabOity, about the odds of 
tion F ! have devited ¿11 eleeLtonie modd h an instrunietit which casi recetve two vtreams 
of signáis. Some eriterion of the likdihood rhai iwo series of events will be regukirly 
and kequcntly assoriated witb one ¿notber 3 tas thus becn provided. 

Other quertiom that come tu miud are how^ tbe Rsodd worky ¡and more cogrnfly 
íuy\\ the brain or ,in Hininiiil buiids up .1 notion of probability, how it bee¡ins to reckon 
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é, «fcfc. and hgw « kan» whal (he ndík iré m fnWOT of sigmtkance, in favor oftwo 
pimoi bcint: wgnificjflidy ctmnectctl ..... «t r . L 

Ceder án e^nencc vhai ,u«pn hut tl.-« » h-T^imn: «‘>r (he nme- Wt 
«ron: rfa flash ot llkíhi , W (,uir. , k-w -o imJs láttt» we W thunder. Je hpt ume 
nbrret, wr mjv ikntik (Hat tv-rnal <«> a Light .mJ J- .1 

rife nü. Lip happen itpibHy. howvver. w, heglh 10 hitild ijp a s !^“* we 
tbuftkntorm We Üirii ihmk thai when thct* i' h^Hmini;. n ^ t ' ^ not assert 
«ífraenlhe in d* way.From a ^ «nc ^ 

.<Wv» wr nuy he lenipted «. -■ «e,' tu, ' ktfr ' *“* ^ 1 iKÍSS 3 

rimada; nulos we iré meüphwK.i! >» j"' 1 L ' a£C««áÉnetp 

iundlef tuve ¿ common cjuve. whu’h we m-iv Lj l Al1 '’ ,l L - .’ m( - tlf ^vorated 

* « Ir* m. We «q «n *1 W» » M .he «.«« * ■‘^' hC ”“ ye» 

Intiic tiran, is. Uul Wr knoiv thr aiiiwcr aUitaih. '" r [iiH-mei • ^ .gainat chinen 

— i ...«ten»... S2ÜÜE.»■ I 

fot dcfinitivc ictiun» ¿bout IHO tu «nt.\ í^r t rt.u - ' htiin" fnay build up 

Heir „ k», wmc «, «imple evidenec el *e «V h¡»» ,„ d 

notUms cif H^nihuTiCr, (rom whkh thty tan i í.mvl _ l VP‘ ' t ^ Jí; ^ m <i cinrle *o 
«tn germne sorrce kind i>t' noiian evcri of caüsw WW >- ' j k -ivaiiveness and 

what Dt. McCulInch «arted w,th. the notion °l how 

miagjiutiQn jíí tusrd « physwlagkal niíCtoÉfllir ^ bec$t|$£ nf tlumi ¡snd 

Dunng ihc ycars (hj[ ihw coníerctiuc^ b,ívc 1 n 5 '',. w 'y Vf bcen evoUdng in 
Makily foncurrently wuh imtit'iis ■ | b ínlT >r,llll _ \ , |1U . |llst outlíncrd; it nW_ 

1 haphlv n^mfk jril way Otw "t i'h™? cvolutiois.^n tK C ^ ■ consi4 Í e r what, íbr vfflnt £ d 
tw nansmanzed by iiyirtjí ibnl many ot w» att bcgi - t_^ or ^ L imír-ü'perJteü 
■i bíECí’r p h r mc. i\ t j!1 l -ú ■ fi i |¿b k L T * n 1 n^n h .wtivUV- ^ 11L ül p, LrtV muflí Mac H a 

towlrtg smiitkal rumputar. In thif cutnpaü> ! nv^ Wu . nt -r. Warrcn MfCnliot l^ 

^Mbpcueui frA'« to tbe bw thinking ut * E j lc and tiuideh o_ 

CSiudc Shuintrn. aíhí their íh^Um>:ul^ uul P U P S '■ 11 , ^ íl¡t ^i'jppna.scli Memitm o 
.^hk a „J AlhcFt U(rky ais» ^ rnfoüfaftcd . ( kf |(J f i ovr my foutn^i- 

and Uttley l«aás to the qui-'sriníi tt nh w if i ^ rin domtifSH m btaúiv ■ 1 n 

twn: Ehe ftindánicTilaf Jíinhlem ot t>Tganiz-^u>n 1 neC ¿ h¿ve fui pro^i-'in ^ 
TflachiniK. iMmost by dcfiníóon, a «atísócal ttnnpu^ tirillL r coltiptó^^ íl ü ^ s 
nuy uní! have any fivetl cirruit dia¡tr¿iii.To ^' mct ^ >c ,ii s ,n. W tbe L ' -,l r 

•tKBt have Mame imngemeni in uke caie (’ 111 . t¡ . t, t . [V veen che eUn'c’H' ‘ '. 

pnitawi pebrired tfyou likc. hm ¡he im«íp_ . _ v&fe 

^ a* nariem Jh v»u ¡tk-íse, Bmh Ashby JllL t vU 'ren or tiot happ^e _ 0 g ct _ 
fHdclt wlnch anúme very iinlc ihout wlui "«> r! úng-The rigrtio(« a FP l 

pos tula ced ihis mndihon m m> hypnthrt ■ jround tlus P |l,b ' , 

^ 2 s£ 5 ?£* for a Jpo dir^s 

(oltave somethini» very likí «náóO®*** ® Vniit che question, we 14,10w T | 1( . rt; k 

^ Z S Uuc, and ú .^¡SST*» 

primate bnin (herr is m t’afl a hitwi deal (»« L _ k h. ^ a|ul wC niost plojt ^ [rift 
íKithmglike r.mdom inun ünnfakm m am. U J _ lt ^\^¡l a ? H * r1 n 

».«¡ '.«l« coeleiitcniei belbre »r M ....y*'"E . M*( ,„ 

gangjion neuioanatomy in ^ hr,i]E1, clkXÍÍ hic diftt'r elin,ulíl11 ' nin^otí 
arií " I MrntiHc.ition and Mimr cods^i^bk r °F°b'' w^s thf ) lini | . cer t¿ínly 

^«rse. thM ihkimwcN che tule-; the sOflfiHcra^ ^ a ju^ vU ' vv • ^hby^ 

phylogcn^ticiny tt ¡% queitmiuble whcthtr ot 1 oee ¿ not V’ t aS AfofJfn^ 

^ractive ind thc fict ihai jcllyhsh are n (1[ Vl l7t ' | have 1 ^ . 1L . tvolti- 

Katneosut is rtot %>í!ry devír tithcT in Hi.n v-J 1 ^ ¿vcr rudcly if lh 4 |S 
St^rg kcausi; si seems to br abltr t4> stny 
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tion af animal brairo saetías lo ha ve operated ¿ccording eo thc principie *no spcrnihzj- 
cion without delegación F * so ihai ai each gmwiDg point of our tarnily trcc thirre is .1 
sort of bud t>f atavistie randumness. I his vestigial network exists in the briin, it srans. 
and it wi]l be r>ne ofaut movt dilTieult and absorbí rtg casks in thc ncar Enture to flnd 
itm hmi mueh eIlK rmidem escipient contribuías to the propemes of the statisticaJ 
leaming filters whlch I have suggested shotild provide us with tmstworthy evidente 
about the world we ti ve i ti and ourselves. 

Finally, it is legitímate in this context to ipecuhte ahout the relatiorts between livmg 
hr.iins and artificial artes. In the evohiEÍon of camptiting entines, the ptw seeins 
quite unlikc che organic case. The Babbage mai lime, the modern eJtx tmnu biiurs 
calculator, and at] of that hreed lia ve ver y systetnáljc and determinad anjtoTrty .ts wel] 

■ is extravagant metaboii.sm. Obviously chev represen! only mok'Cukvñ n wmr.ofthe 
whole pniverve of intrlligcnt machinery, and st is imeresting to observe that only nnw 
are etigineers beginning to think abouc machinen thai arr coiJipetent to answtr «per- 
haps- as tvelí as cyt^K or *no* or bcEch ont strings of mnubers Jf ] wcre askcd as 
indeed L ohen am - what wili be the prosthetic brams of thc fu ture, I shnuld not sug- 
geit anything líke the Instruments of the presen; day; mher I should cnvkige somc 
soit oí “huiLcli gen era ton rh.u would deal specülaiivdy with cvencs much as I clnnk 
our br.iiris do, buc would begin lifc as metal tu medusas and would aequire human wis 
dom without the duxlu aini dkippointnxents EhaL, in lis, breed prejudice and despair. 
W hethcr, ¡ike the legenda ry Medirá , tbey would ptEníy the ir observéis, \vdl depend 
orí che rcfiective cunning of opr desee rulante. 
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YEHOSHUA BAR-H1LL EL 
J>ptffí#nFTir ol PfiilvsQphy 
Hrhtru 1 ( ?mWmry 
Jmutfkm* btdí ¡ 

The títoñntpnaMá o* w,ll he omti.u-U mamly to (he themy in *f 

im^Mk^ác^Z recently by IM!^ »nd -msdt 

««d wfcb the ráxu* oí ihi» «onrept to ilu- s‘™?í« 1 

drttknp^i W (: t.Sli jii ruin (2), and au Jtiem.pt ivill lw , f^nionHhin 

nm in compeótion. The pmaUtt>«i w¡iU O *< 111111 1 buth che 

tm«fl thetnwdynjm.cjl entmpí Jiui tht dtóltótífltt 

pftüRw connrctiom And the ¡lomdt-nMSy. and i| ■ 

M^iccn iummal pvobjbility and inductivr pnibubilny United 

InScumjtion Theory, ill tlic vcimc m wlikli ■ 11 ándktn tfas deai- 

Stiíirs, n*mdy/Theory of Information Irjn^miív’oít- » ■“' 1 \ ' as a #td- 

iflfcwith the contení of the mm&* itAiuiimted, m \tw. L - £5n ü-rcncc, ÜIV 

pbnr bving mi ionnection wiih wniAntus i ; | n f orm ati(m Tlwoty Im* a 

MjcKry (4) puiurd out lo thh gnmp tlul P m Bnitsh ■ ■• h ■ 

diítcrcFií cannot.iti.on.} ( . ■ j l„ r | K - usl- of che word 

Hawrmjcw could núst filfa* í«t> *<■ ’of ínteres» fe apP ] ' t:aWL ‘ ,ü 

HutoíTrution* and not j^'ujiih: wHin.cr ot latn 1,4 i 4 luide Sbannoii i% £ Lh El ^' 

\cnnntic* and doc% revea! certain aspecis ol imJlinlt 7 ¡.n-ikiendy reítoined trom 
the oniy major ¡nform^on theorecuian v/ho ton 

tkqwneilliou infnenc«. t (Wcr tiy and exdu^vely 

Thf thcory, m outlmc of which ts presente L __ bv a stateriicnt n n f t c 


Eo dej with thí concept of vemanlú intnrmati^i^ 1 ^ ^ conCe pt 


¿L-iTiihk 


[H] 


vnuiirk timtcrjt ol a suumeni. and vas m* "■ ' ij tb.st it ^ 

Matiy wDnkl noi conydcT this a worth ' vhik ' ui 'Vj TS21 - 1 

ülk about informaticíti m thc a>nmiUiiK^onal ^ |nQC h intofüiawn 

jíifumuuon m ibc hj3thlcx>LÍcd prapnant at scid-l. 1 A ‘" c Lnowled^e. Fhi* ] í 

Lcniín rtateniem <-Lrrn Ibr ^oineone in ’ L ’ E ’ 1 r L teachers, -ind other p^op v 
cept ü obviouíly t>f gttAtest concern n> |W. * ü j ot - dys tran^ussíon F 7 ^^' 

mvo]%-cd in tramnikiion uf infermation en m [| ic ■- inforniation “_ _ 

bMtEhey víoíiM drny tlwt thc ínter media» ^ jní ^_ C ' aíl( i « ll3 V with*e J ^ 
" ptagmatics-fhce abítuets from the u*crs oí Un# . Df j^ignate, LJ,r í * t n ° L r a 

bem-cen hn^uistic enánes mió wIlii they ’ j vür trotead <>t L - tL1 ^ 

% irnpnm 1 kheve tlut th» view ^ w , d aB oW >mi to decide 

Nreak, I «Hall pmens nierely the oiitliue ü t K t ü ( 

^hetherof not it can be íhiittlilly -npplit ^ ,.k a[ ^ snc-arit hy 11( - '' L ’», , r the 

..<*- *±¿!?o5 

;l 'titcintnt, or the itifotimtion c-irricd by 3 _ * j ]Jt f0 | lv cyfrd by 1 J ^ ^ on e 

'n&nmatjon convrv'td b\ ttjKmcnt i i' S TL ‘ ltc r r ' 3.5 argu nieílts ' , OT di 

cSS* «ry «<.^ tfet ^ t] f 

^Kkrjtely. N« thit I «« tn dcuy th-' 1 th<i ^ ^¡JTjaforiiUtie* 

d,lrou ™- 'o CArry infomuuon. ^ SSsW» ulk ofher kind ol 

'nJomutiWi to all kmtU of or symbois, . vr)e . r |, ne nc, or by 3 > . on 0 f to 

íO'Bwrytd hy the outeome oí »n 0 bserv. 1 t ion 111 1 ' ttf[ts ñnjí wchnu-. ^ Whíit 

^mg^Li.hall no. at ihU g» ’ , ’ t °/ h ^ 11 c^d ^ ^«nien 
^bt d^ re e th«e u»g» are «Jucibk 10 mtonnat.o 
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regands assignmení of Information co evenLS, i.e,., entente expían iblc by ^itement3 H T 
••;ha]J adopt chis tusagc x\ an akernative to my rcgMkir ysiige, ivhcnrvcr th]* proves prot- 
irabie. Thotigh thete are some rnteresting philusopbico-logicaJ questions involved ni 
rhis< i shall not di^cuss th-em Itere, 

Leí me then g¡ve you irnmedijfeiy whac seems to Dr. É'.irnap and me tt> be ,i in¬ 
sanable expitiútüni' ior rlie prcsysteinadc conccpc i>f minrmation, in its semántica! 
sense. We l: ;l3] k iMu^mí and denote it by *Cúnt,* with a espita] ?C.* Aecoiding co tlie 
scholascie dkciiin, Orti/jk ffrrmHjhdJjti esí we t;ike í/ir fwjttwr ofd siainment ir> Lil* 

rfte dan oj tkúse pa$*ihlc st#h r s oj the umwfít c¿'/j ñ _ /j rftr rar/urfff/ í?y tím ifdí^/jrrrr, th.it iv die 
class of those vente* whosc being the c;l$c ik incompatible with tbe trutli of thc state- 
ment. 

For technieal rcasons > howevur, w r e prefer co talk a bout state-ítesaiptiuth inscead of 
atares. I lie final definí tion fbr che contení of n stálemcnt ú. coiísequendy. dtr ¿íj.--, of\$íi 
staíe-de^ripiiwts exdudi'ri hy ihi$ síotcmeat. Que oí the advantages of the slictr te* statc- 
descripiións k tbat this fortes m tu relativize uur Ereatmenr wnh respcct to givrn lan- 
guages. Cn fortúnate] y; however, wc are able h> far to presen! reasonably jdequatc def¬ 
iní tions fbr rarher restrieted bnguage sysLeiirs ordy + naniely fí>r wb.it is knovvn i 11 thc 
pro fes s ion ¡o appfierf_ finí -arder tefqpuige-system uiilt idrarr/fy.Thcsc languages are ccruinh 
toa restriercd to serve a* languagcs adeqnatr fbr all Science. Thelr nujor dnuvluck l% 
rhe absenté of ftinctors for quantities such as mas*, tempemturc, etc This tfetwhaek k 
adniittedJy serious t and attenipts are being mude to extend thc i ñipan of our tbcory to 
richcr langu^^cs yS). For ilie time being, bí mover I beg y ay lo keep [bis ratriction ot 
acope in mínd, 

lo Enrístrate che Concepts I am g£?ing to inticoducc, í slia]E use a speciiiien^languagc, 
and tim wiil belp you to visualice their applicabiiity. The specimen language lias the 
following structun-. Jt contaiiii. iei addirion to thc eystottláry canneettves. *v,* 

0 + . .md »■.< bting, respective!*; the signs fbr negition, disjunetiüii, eoiyuriCEioii, 
fniateri.i]) impÜcation, and (material) cquivafence, three i ndividuaJ-Higi is K í¿z,+ >h, ‘ and 
-,.■■■ and nvo primitive predícales, t.l/.n and *»Thc interpretation ls as Mows; A ren- 
suíí his tu be taken in a smal! hamlet of thrcc mhabnuints. The cemus i^ of a wrv 
[vstncted seope. lbe ccnsus taker is reqmred to fmd out an!y whether the inhabitants 
ate male or fcinale and yonng or oíd (dcñncd, respeetivdy as being under 35 years of 
age. or othcrwise). fhe three iiidivíduil-agns denote* then p thc inhabitants of thc 
hamiet, m a certairs fbted oider, and the two primidve predícate^ the propertics Male 
and Yoting. Por and denobng, respective]*; the pn>perties Not-Male, or 

Penaale, and Not-Youdg or Oíd, ive shall use the abbreviatians h/-« ¿ n d 

Any scquence of une oftíie Eetters -W^l;- »Y r * and »(> and one Eifthe letters w.» 
"M tnd h* is caJ]éd ü hasic statmcnl. \ 

/íi,u fbr instante, is a basic staíenicnt sigmfving rhat a is nmle, All che statemena of 
mir language eunsist of the twdve basíc state.nents and the staiemcnts formed out of 
them with che belp of t]ie eomieetives. 

Onr specÍEoen language is extremdy poor. Wbat ú loses tbereby will l hope H be 
outbaanced by che perspicnity of thc appheability of thc rather abstraer caneepts to he 
nitroduced presently. 


Ar «ampie of a stite-dnmption in o«r lan^^gc is a s toilows; Since sucia ¿ State- 
ttescnptioii denoto a posible «ate of che umve^e deak sith m this lampaste, ic teíls 
us - !llr fach lnd 7 du , al ‘ whtthcr Ihii individual is male or irmale, youuc or oid. Ji erm- 
L U vk' : iTi < 1 U rí, y ' aJtogether of a conjunition oí s ix basic statetnents. .Mj & Ya & Fb 
f J b * Mí " f ^ c¡ " for lmtlI|cc '* l stace-description tdüng dial a is in.de and touiij}. 
Memale and you^. r maíe and old.Thn ctmjunction describes out tmit,™ com- 
plet.ly, As íOoti as 1 add a baste statemciu whicla is noi idéntica] with any oftbe sis 
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ccHnporwmtt oí rhn cnnjunctimi. thn h.istt st.uttmnt can uuly be che negarían of one 
oftheie componeni» 'o ríui ihe rrsultmg aityunctitm will be sdl-eonEradktory. Wc 
t^nduác. tben. clui iny ¿tatcmc-m whiirh logiralb implses, or b ‘¡trmigtf ilian, a state- 
dncnpciAfi u «If^Diitradirtory, In ibis senie, a suie-de^cripcion íh a syn- 

éefic tur murro in ir langu&gr 

%úlce ^ilte rxptiíMum l'Vsr rhr míormitinTi omvt’ved by a givcia statetnent the crljSfS 
oTsk fUienie^priMii ekriwkd by ihro iúámént E.ich mtsmvm m OT* sprtímen 
hngtuge cxcluáei. fhen» neme* onc P or more (up to 2^ or 64. which s* tln minilit-r «>r 
4Í1 lurentempríniu) ofihc «Jtf^deWNpcioris, An .malvíe, or tagically eme, KMcement, 
sudi u *Aíd v fi,- e^ludm ikww; a idf-i-iintnniiciory, or Ingiirally tahi.% Hucemcirt, 
mrhai Féj «ttkufei alli a wnthem. or Ingirally indetermuiacc. ntatement 

ckJlwIfí iitnic, hur rml all. si.Lri--<W Tipiums. \n .iciaíynt ^ cllll1M3 ^ 

a icllVc-onmdsrtorv ^.nmu m m-uumim eortCent, ii> ¡s siot hür F™ 3 h 

¿«tttttafetttr mmm tefe too mmh. ,r <*M» W* «**• ^'h« ™ E 
iU, mth a„y «te of ihe ui,^. *he™ Wym suicniíüt «dude i»*»»* 

whnsoevrr and ls compatiNe vvnth every ríun^. 

a S• - «mw* *»*«* <***’*”t ta 

Inipu. dcJ *™*«M 1-i.r I wi* i» ‘-"P"' 4 '“■' k “ '* 

íutcment. that «dude* just in« «ate-iWnption. •■téarAMtfem úself lo 

Pie,* rodee** we W « - nt|fe««i .,-lv -1« 

*pnoi mcttmK. SKjonon lold this i'totip th.it In ¿h k concept “ f 

i» .t*dr m rt w,„ m« inulto! m « He -nu.l u> drf;^ 
jmomu-ot-infi’njruiior, witli undelt'ublc byphfrH '* 111,1 ^ t j ícr ,_. jjjv rvasim why a 

tbc nouiin of rnúirmatum *' «•*'!» i» - ,nV u i> ' ' u ” ’ tor ¡ n fónnaiion itscll, 

cúmiDmikJtifiTi flipncer *hould d<’ ,, ^ lT jlT1 'V . ■ . cxpHcatuitt, yoo 

10 it*«rmanded wov.for whatever ic a worth. Wlu-ihfr C o»i h 

auy dcóde fot younclve*. . ii?rvt‘ a' fxpÜís^ tOT 

Out nest pnobkin ¡s now to ddlne «Tf^oos ^ ^ afc; ylkinc; on!y ab¡n¡t 

amoúnt-ot-inbrmítion, in ihe sen5; intif.i! ^ conten. tte« 

ttself, the inost m tan »y il th-it a ttrtjin ■ L .. m]OTl , eitduded by the flirt 

Jiiiothn- míe, ,111.(1 út» m i-iM- ihat the i nl ^ t,íIí: . ¡ l v ^econd ore as a 

sTaimieni indudri ihc ctass tit‘statc-tieiw-TÍptioiR ^sc “ 
proptr ptftTbus wc woükl say r ihat vl . 

Cont(*Ma rt ) ^ < * v . ' 32 oftheni} contains 

Mnce the diw of ^Lrte-ífecripáons extluded by 11 ^ ^ 1 . ^ are 16 of cheni; av a 

che cUs oí^tJtc-dtíurTiptioii'. ex elude d by "■ - 1 v , U1 mciuber m canunon.. ^ ■> 

pmper pan. Bul if IWO eejntcn^ exdiRSv^ JAi . nlollL we can ^ 

■j’icrbpping | it > juv^ some hm níit ,dl mcui y 1 w£r L CI -MinK' would 1 ^ 
íbemt thc Jttít*mcnt 5 wbosi- conwnft tlicy ar^. ■ r ^ convey^ more información, 
dsic to ay, and jusdfc that b^s a la r £cr í ° n 4 r 

v ¥1# rj [ki ní r abou t tne^urts 

«i "tdi-r ro do just tb«. we nn.« llVCT l ° t] \ L \ m easunf-fi*n rt,on .." I1 ¿”¡f 

ti'ntem, m define - m thr tnathemaúcians \ma t . fn,m tli« 

***e « of coment,. Fortu.uiely, ^■’*’ of rtl casurc-fui.ctimi> 

"ap í(») hai dcvdoped a rather _ rhí-iTi, ri¡i«it-Sy. wba* * u ‘ ¡ m nl:v 

Bnt ‘ ft ' " ■'. comenta, but ■..«netbmi: ven Hl1 ” 1 jr 4 ^es^riptions that 1‘ig 1 ' tp 

Í.Tht tange oí 1 vialrrltent it the class of ibo^' > ^ cS j¡ 5 m ./ÜJ|f#'i’ ní ‘ 3n? 

tb» sWcratnt.) Those measure-foni nuns. ^ 1K . . f , rl ,íuMií}' Hearlv 

«pícate ,he pnttyHe.natit eoncept oíM^r tkw lop^- ^ L ^ ap : s 

nukt tull um; óf ir atad dehoe our conten r 
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fli-fiincHOris, fot each such wr-fiinetion, 4 corresponding tiinctiort Can l>e defmt-d in 
Hinic way that will meas une che contení oíany ¿iven statement, 

\ ci rrr be a measure-fimctiQn of range*. What kind offimcdon oí i-ir ^h.dl we tafcr -i^ .1 
mesure for contenta? Wc have a multipbdiy of cholees. LSlu aíl e h oices wi] | b,ive tu 
luLiliI the folíowing condition that seems dearly indicaced for any adcqiuce cxplication 
üf aniount of información: the gvrater tfw h^iml prohuhiliiy $[a staícmcttt i thc smaihr r is 
(onteift m^iíHír. The fulfilment oí thh inversc relatioiiHlnp will he the guiding require 
ment for our cholees. 

The mathematically simplesc réktiomhip that hilfilh th\\ requirement nthe compíi- 
nicnt to 3. Lct m[i) be che lógica 1 piubability oí the statement i'.Tbcn I m(s) can lie 
talen as a plausible meanme for che contení oí r. Wc cali this ineasure simply the amírtit 
mwwri' oí i and denote it by "4í?nr{j')* with a lowtrcjsc *c* K in distinction co thc üpper- 
case *Coni« stmdin^ Uw contení,The formal definirían is^then, 

com(\) ~ ¿t 1 - ni (i). 

U can eaúly be seen eIíje túrif fuHiUs,. in addition to thc aforemencioned condition oí 
.ideqLucy, other requirenients oí .ni adequatc cxplication of amount oí Information. 
huí nataU. Je tLuls cu ful lili a certam requircmcnt of additivity; the counterpart ofwhich 
plays a greac role in ShanmíBik (heory.Thú requircment, in our case, would lu # chai che 
contení meas tire of iwo Matemente that are máucsivefy imiepatdatt - meaniiig ihcreby 
ronglrJy that the Joyical probabiíiry of either statcment should noc be dianged by being 
given the other statetnent - should be equal to the smn of the contení measures ot 
cach of thein takcn separately. But, Li is nnt the case, in genera!, that if í and i are 
indtictivcly independent, then cúm(i&j) = + contjj). There is, indeed, an additiv- 

ity theorem for toril, huí the condition under which it hoíds, is, not that i and i should 
he índuclivdy independent but rarher that they should he amívtit-vM-htwv, i.e.. chai 
jíí] diere should be no | state-descripíioii excluded by bofh 1 and .r Ibis addidvity condi- 
tioti maltes serse though it h at inids ^ ieIi the more euHomary eme ofindncdve inde- 
pendence. It makes sensc tu say chat the contení Jiieasure of che conjunction nf two 
scatemenis should be eqnaS to che sum of their contení meas tires if, and only if chcy 
are conieiu-exclusive. Thcn forrí has eertuin plausible ptopertic» though ii LacLs ce rcaín 
other propémes which are equally plausible. Since, hmwvcr no concept can have 
both cheiL- plausible pffoperties sirnuh.meously, wc are Jed to the idea - and diere are 
many other argumems pointing in the same dirección - that we do not have in om 
mind pnc ctearcut, uní que, prrsystcmatic coneept of amount of i níbr marión but at least 
cwo of theni (and botli still in the semanbe dimensión), Thu is 1101 so strange. Vn the 
con muy, ic ts íi radiei' conitiion phcnonifnon chac rwo relaced íui t d iííercnt concepes 
are re^artlfd as bt 1 Lng ideiitie.il although eontrcieiictory [rnopccties are reijtiired for their 
explícela. 

I hou^h £em í/ seems co be a very natural and s-imple ^ysítentacic ■ orreiate fbr the prv- 
syí.Eeimtic concept nf amount of semaniu al Nitbrnmson, neither ic ñor, what per 
hapv somewhat more surprising.m statistie¿J connterpan haw been dkcussed nmch so 
íai. 0 ¡l set Oúd rhoughc, however, ir is porhaps not JiitEcnk to a eco une for íim neglcci 
Ic seems iliat in communication engineering, che requnxment of additivity inuJei che 
sratisticaL counterparc ofinductn-e independencc is rnuch more important and praai 
cal than such a requiremem under the counterpart üf content cxclusheness. .cnd u is 
dimbtfirl whecher ibis condition males sense there at aü. Another tentón wül be giveu 
furtlier on in the presentaron. 

Ai this pnint.it wül ptoh^bly be nfsome lidp to présím to yoti m lr of content- 
exclusive statements in our ^pecimen-Lmguage: 

# Mn and »Ma D Fb.« 
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You un cjm 1\ wt ilul the loiitcritH oí «hese t\vo staiements do no» nverlap it yon 
mnsform the recond stitmiem. actoiding lo the rules of ilw ordmary pmpmjtLwial 
. J ^Inu mui .Fa v Fb ■ More gracnUy, aity tw) sutemente. une ofwhich is an impl»- 
tjtKFn sutemeni havwg Üic íhIkí jv ii 1 * anteceden!-. -iré coniteiti-exclusive, 

I íktjJv mcmkined th,« wc cbost the muiutobmit «ay of‘ inuoducing the coni. epi 
oframml mesure Pié the m-íuncuons unly | because m throry ol ihere 

hinca™ vtood n our dispott» Fur ihose unacquamied tvith that dieo.y, it ^ould 
problbty been pedagopn dk '■viser 10 base the tvholí ihmg not on 

o™ buten iheif -dual,- whkb we cali t] “¡ *‘ hul 'V 

*scn P bon tfyou repiacc the by and c.u l, capul Irttc by u c - 

pknJtu Thc diul ol the süte-descnption. for imuncc. I mentioncd betón toi 

ítaff^T purpcwrt. ik 

Fa v Oj v Mh v Oh v Fe v Ye 
)ub »tfic uatc-domptiom irv the (tmncd syndWBC. 

mmmá* wikeit sytilhctií stuementv I could í u-n _ fmálly have 

* ihe cía* of Ai « m re ta-ckme tm log.«.jlly ,, ' ,p ' ‘^ | b> inait QS „ Oriups definí- 
dtfmrd íwiffi) js a meaure-iiinctioit oí contente diullv anal *, 

tioii e*f „,-hH mother «píiia^m 

Since rtmt ts not adtlitiw under induenve mdepc lhi Ul1 c >' 1 - ün l(1 4J Vfít & V7 p,« 

foramouni oí Information that wilt hnvt this P™tifc**y ( ,i tlic intbrimtion mea- 
fbr ¡putañee, on mtiirni.Linni me asure ih.it o eiftia t(1 lK ' , , n J e nentlem fot any 

«wrf.JI.jnJ .. tliL '.. 1 N « mto. * 

odtquate t tais ihink í at_ Béicig ^ Ln T ■■ l . 11 ^ jj |n fjthcr obvi- 

Ic^u-j! prü-htibiUtv ot ÍA hensp >xmng 5lu>uld nut L A _ J L . URr tJ f e#h i>f th^c 
cwí Under a itrtain normahí^m»^ t3li; tnMrni.Hmn _ ‘ ■ jr tírillBlit ¡on nu^ure ot 

ttitemmb mrm mit to br 0üf (l>it) Wt L wOU k ^ ucl 1 Cf( Á® LOE '" 

their cuiijunettnn tu- be 2, Bul rbi^ dm^ ' ll ' ^ '' sJ|1lC tbese cwo saitmcuts 

jiaiKtbn ií smallcr tban the valué oí the 1 t'nT' 1 ^ nisuince, i lie siawnuriit 

Jn.' L'L-ridiiilv m?t eonlcisi csl lu^ive H>0 U!lT ¡ liU j i iv ^otb Ml - 3r 

^ VSince a symhetu «aten.ent o tc^cally l > 

ccifiteam lannol be esduMVf- i . pe ri denctf, ftv nbt^T> aiiothtr 

t>n >ddttiwrnrss on ccmdition oi lcL | ,LU | U ^. 1 i . ;(i n t ^ time ttíCiiy * ifi ' 

srt úímciíum foi amouní l'í intorniaii^u ^ l >' 1 L e j„ 0 t ifcS 

and dmotc by Wc cali dííirttf p Ñr^ eit ier 

iuf (0 


ar^íssíñ 


clsd diietri> ! on diL’ basih of «i - |V 


i ,, J__ (■ k'sü-r m(i),) * 

inF(i) - míi) ( 


¡«1 


,11 “ m(t) )t m p^ople, choowh ,lk ’‘ 

hith immediitdy retiils the standard Jwímuoii j,y a singh '^ lL ' 

! Shinitrui himself, fof che mtontit ot iu lir,s , 

1VS only tn . niíili bv *nflí* fot fhis pon _ f .Csu, dcftllitiol 1 ^* 11 


Mi) 


Sbwoan hirnsclt'. fot che inwHtti» üT , lt -,u E he 
ve o»íy co repUce *mt j> tu “P(í}' tl>r dii!- P ' 11 f 1 Q f these definitioní. 11 

í CP easdy be shown chai i »Í. - L% Jct,ne *** C ' i -,okinK te* ¡m 

ove-mentioned reqiitreritem. ^ , [1¡lion aniorg pc<’P"; 1 ,,■ i n f„ r ina- 

1 hrrr h anoíhtr Trquiremeni whu h Ljl ,, 1|lS|St that dte a mu jmount 5 

i’lt uHm oí ¿mounr of inÚHiu.it'Htii - Sí ’ l[l11 '' l y „,,,] (O the suni ° . str | wS on 
>" ni ,uy tsvo sutemente should atwavs be ^ n < ^ , onin m ^ 

iiifontution nftb.se cemente olhers ^^ C(11t í,-- that tnr any • 

>s m lt can be shown that fnk.iU *, ^ 

eontíiScj) s conc(i) + contut 
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wbereas between ti¡f\ükj) jnd thc sum otinf(i} mtd wffj) aH three pasible i-ul.iium^htp> 
oí imgnitude may subsis t. 

One standard objection, to be iound aniong thase who bdieve that aíl cxplpeaEíun 
of tlie semántica! sense of información is oflittlc or no me, is that the conccpt qí infor- 
marión, as ordinarily used, is cssencially snbjcctivc. The statcmenf, tJoJmny is htmgry.- 
carnes no iníbrmadon fcbr somtonc who alrcady knows that Johnny is hungry a mod¬ 
érate arnount of in formación thr someone who is ignoran* about Johnny s scate in this 
respecta and a very large arnount of Information for him who believes chai johnny is 
not hungry, 

fn analogy to the situarion with res-pecL u> prohibí! ny - md tlm ¡malogy ís 1 irf 
cuunc, no accidcnt in view oí' the cióse telan mi betunen probabihty and iimount of 
Information - rhis objccüon musí be splu up inEn rvvo quite difiere nt parts, cmly one 
ofwlucb poñmtoan essentiaí subjecriventss, ibis part is only the relame 3 y trivial one 
m wbich the same stateinent can be said lo c;ury difiere tu amounts of Information 
even for twn pcoplc with the same beliefc. AJmuctng ibis, we adniir no more than we 
weré ready to ¡ do fong before, mmely t i sal títere is ¿ eon cept of pragmática! mfonna- 
doiL which is badly m necd of explicados r Huí the other part s based upon the la et thal 
differern peoplc may have diflcrcui \ets of bdietü, necd not necessarily be ínterpnited 
as poiucing m .suhffíítveness but ean better he interpretad as pointiiig tnward rrUtmty. 
towaid the t'aei that fhc same staterriem might carry diJfferent tnforrr^vm. obiwtiwiy 
diífetütit sersi,iune infomiations, rrfíithr to other statements, ukcn -ls objedttve evi¬ 
dente. Witb regatvl to our ¡Ilustra líoísí, wc would p releí lo formúlate the situación by 
saying that the ítatcmcnt, »Johnny is hungry* carnes daUerent mtomiimoiis when 
taken relative to the statemeni, ajohnny i% hizngry,* as evidente» when taken absolutety, 
and when taken relative to che sratement, *[ohuny is not hungryv* as etddeuee. I bis 
poiiits otily to the necessity oí dishugiiiishing elearly beiwecn the míbriíuijoti earried 
by a ^tatement absolntcly takeu by ítself, and the iidbrmadon carried by it reljttve lo 
other stateinents. This we do, of coürct* and dmin^imh Ccwf (r/j) - the contení of i 
relative to, or given, or on the evidence of. or smspjy on.j - fnnti Ouir(i), wnt(i/i) 
Irom awí(¡) m írom The definitiom ltK>k alike, that of tnf {i/j} i<l, tiir 

instance, as you would pmbably predi<t fc 

ÍEif (iyj> = M inf (¡&j)-mf (j), 

Denoting any amlyLÉe statcment by we find that 

inf (i/t) = inf (ij, 

an equadon tbac would hítve alíowed u.s to define i«flf) in tenns of inf (i/j), í.e., the 
absohue Information mensure in terfn^ of the relative infbrmatton mcasure r instead of 
the other way Fouiid. 

Hete tlie questior arises: Wh:it are the rrkrions ofthe relative- contení and iníbrma- 
tion measurv-i to the rebiivc, or conditional, prohability measilrcs? Dcfininj; m[\ '/fl, 
ix„ the inductiva probabílíly of i gíven j, in the customary faihion as 


we arrive at tile íxmarkable 
in cóniptetc analogy^ to 


mfi/j) 


df m(j) 


result th^t 

inftj/j) - iogj míi/j). 


irit(,i¡! - -lóg, nt(i). 

I There is m, Corres poirditlg theorvm for ™ ííf i.e., .t is not the case that 

ct>nt(ifj) = I 

Thk " thcn llthcr “»®n. momated picviomly. for the prefrrence aiven in com- 
tnumeatnin theory, and everywhere che, to the corroíate of ¡,,f J, scftis that Jlliny 
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mihon nkc ii íor grintcd, mo(t t>r Itrss. ihií the .iniount ot inturmatian ol r remití ve to 
iioddbe thr ame fiuvmmi of thc probíbilicy ot í given i i» thc aWuie ut 

Mñmtunofí ofthe absolute piobabibry of i. Fhe AdfiUm«nt oí ibis mprnamai 
Itids buieed to j log typc oí íunctKm, 

I chimo! pievioudy that the fact tbit hoth aml and ín/" exhibí t plausible ¡Hoperttes 
indkKíídíit thc prcsvaenutw ronccpi ot imount of «mantic Information » ambigu- 
ous and apparctitly an undJgMn of* test W) dihcrvm ^nu-ph. onc of wtuch u 
nplirtcd bv f«tí, thc other bv (In addmon tu this, the vital distmction betwcen 

thc jteduw and the relative concq** i» <>*«> *«!*■ s ^ 11 tl ’ L ' OLU 

rnotmop.) To pmvc ,h» once more; A monient ago. a pmpcrty of «,/ ™ ai u o 

whidiminv irpril as csscnital I»' m i .. ni Information lllnt V°"'^ f h 

now * ajwopcity dai characten.es «m U* tf t ^ which “ “^ f « d b ¿ 
raany as a for an «nount of intL^mation h.iiction. 

whjrthcv iqpni as the appiopiuu* reUnon hctvvt.cn thc áte"*--: ' ^ f 

UemerTi and ,u ... ■>» «nt 

tfcemMie wry fW*» ihat no mercase m the £■ ¿ ijn }|0wrVCT . easíly he 

of inform^om ¡W>ugh it migta ti^t necead i lK dcc ■ 
shuu’n tfui whciru indeed 

conlti/j) * Ctítuíi), 

^eonHpandingsaiementfer iif/dues tiot hold ldc0tlitc ^fimetion, 

l ih,iJ] show, tliis for nur specimen lengua ge. 11 ' '. w ff ¡pj r a f itaumtiai rde- 

«ftflfcH**) will be les* thm *<*«•«), «»*JKc ml*m*t*m 
die iiHtmce .ft. is ncpÜvrty rctewnt to *M.r -1 hcn-h>^ *Si 

WÜ be pester than - Jttf, hi(»M*m), H ene tí 

‘ infí>Ma*/»Fb«) > mEBUie 0 /the s ubs<™«¿ 

IStbpeihjfH not loo Ut fmm íhe pornt >1 *'«? rL "^ in M ' . tw írif.When the cen- 
^priT cif ^ piL'fL' oí iufbrniaiioiisaníi ^t 11 nH JlL J rt ° * . ] L . jri ^ th-.it thc imíwrcf 

^ t.ikcr Ic^rní thjt Aírf, wlicn Su* first i onit* ^ r K U|11 ' - ' ’ ^ iates it could 

Ihriiinicrtiied in k not in any L>| <frMin 32 nuu-- «u |L j thing thát Pfc 

^wbecn in. Ifxhíi is ihc sccond thing he: IcariiSr '^ 1M ^ Ll . t*il^ h |ni 

wbujntijl inm^sc of his fciHJwlídgí? jlioui il 1,,c ll “ u "' r _ ^ 32, it con Id siill h-ivc 

t»ow orvty tfut i he tinivenc ^ not in jny ot l fl sí,í1lL ' lh< ! ^ j n the ñrsx cjsc- Hut 

Ín H Ü\ú$t líV sute^ tVirnnn^ J subclase t\i tlic L ^ 0 ‘ bt) noví more sur- 

íHuugh hw knowledg^ mereces less substanii.i >■ H ^ * t;(s áJ eq be Ai ^ n|ÜC ^ LlH 
prised tbrrn he was tu rhe íirst c»c. Rnowín^ ool 1 " 1 ^- l " l ^ ra( her tb-m Ai i 1 |Sl 
Hut havmy observad chai í* ií. first. he t * lcl1 t É KP LtLs iJ _ . ys ^ationn; he krtovvb 

^rtiíti to renwmber thai tbh is JÍÍ hr knows. m ^ . wc y i0 w and whidi 

noinig aboui nttr.wtion of scxcv and -di die ot K *. IÜ ^ . set f^hen titurniom t» 
relevan^ to the censini - mé is thc re fo re riízhtiu > 11 
M ^ all- , ■ , t , reat ed mon; ptizzl^ *m 

By illustmrin^ in psychnlogbtSL icnns. I -i t míght pcrfhaps be pre ' 

^hk-ninmí. In imlur not En fall intn thc irap uw ■ d ^“T 1 IN ' ' 

to ipeak of in/is a mensure oí (objcctive) utux^*- ^ j.j (lcar transtorni. C ° n ^ 
n^'High rnf is 1 motiotonk: mmíbrm d ,r . ÉS ¡Hftcrc.it, bm so . 

not only src the amt vduri and «^ lut ’ i in t dj ffcrencc wh^ther, m ■■ g 
£üflí I«f Míos, h W. 1 L the retorcí in general 

P^dcdsituación,011 e ^ going to use the wat oí 1 P ired bv the tide " >r 

A^atha Christie eimilcd Bt&ge Mwfc' oü }y lúbitzed- ' S|hLl1 ,- j 

'«'& a, c, U artd t pimctpatinp; A w*v lht ' |u ^' ' u ¿ Icavc ofhin^diey tnun L 

njbbct was hfushcd and thc guests were looking 0 1 


E*] 
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him munJcred in the gardcn. Everyone of the foyr players had bren thir dumiuy ji une 
time or another and had left the roa ni for reftcshiTirnti Each one had, tm the jvj Hable 
MS] evidence, imi equal opportumty lor niurdering A, A rrwjrd was ¡ pramjscd to th-me 
who conld frmvaid informtion leading to che idcntih catión ofihe imirderer. 

A day later, X carne and produccd evidence suffidtnt lo provc that ü co uid mu tuve 
heeií the rnurderer.The next day, Y showed, to the diítrict ariortiey^ satisfaetum, ch^ir 
was. innoccnt. The folhmmg day, Z did the saíne for í>. Wherenptin E wis duk 
cúrivictcd and cJcccrocured, 

The pmblem now for the distraer attomey was how the rcrwnrd sisouId be disttih- 
iTtt'd; lie liad to -idopr some numérica! proporción. í le could evalúate che ■ ufef i t udofl 
K [vrn by the ihrtr mformanb, accordrag to the alnnlute cont valué of their stiitcnierm, 
° r according to cheir absolute valúe, or aecording to their measurr^ irJative to the 
information lie reccived* or acennding to no explidl timo ion wfulsocvcr. I believe 
thit American law does not requirc him to justify his. mechtnt rd" di^tribution. 

1 aiked dx fricada ac Mi I how they woufd have Eiandlcd the sifuatiou. i tcccívtd six 
díflercnt inswcrs. One, .1 newcomer to M3T. wkh Ijtde previous L-onuct with Infor¬ 
mation Tbrory, would havt dtstnbuted the reward oquilly hetween X. Y, and Z. 
Anorlier elaimed th.it [fie Information suppÜed by Y was wórth more than that sup 
plird by X, iincc Xs tescirnony exeludcd one jiuspert ouc of finir» w he reas Y s testi- 
inony clijiiimted one out of thrce T and simiJarly for Z. He was m favor ofdistníumig 
the rcward aircording to tilo proportion W:J4;!4 A third agrecd with the seeonds 
eváluítíHHi of the situation but argued for a dktribution of the ruwanj aeoordiiig to a 
log*riihniic sea 1e. A tburih wanted m give ail of ¿t to Z, dncé he alone achiewd the 
íden tifi catión of the 1 minie rer, A hfth, an 1 raí lian, was *ure that ¡f the story had hap- 
pened i 11 has, countty wmc ycars igo, the aítomey would have kept the rrward for 
lutnwlt, wbtdi is prohaWy esaggerated; and í ha ve forgotten what the sixth had to say 
rbe stDÍ T t 0uld useñilly elaborated in many diffcreiit directions. í shall not do 
rhE S here.bot í hope | have imide one point clear;Á numerkal measure of inlbnn.jmm 
Content ls of interesi not onfy for scienee but even for everyday situatiotíS. 

The next eoneept we introduce ls the estimule qf tke amoutit úf i,ifarmatmn Lonveved 
m by .i siatementr Consider, for instancc, that 1 veo are about to perfbnu ati experiment 
witli so many posible anteóme* and that these ourcomes form what wc cali an achata* 
uve sysüm, so tiut one and only ü]»- outeome musí acmv. LFpdcr diese conditiotis, it 
uiakes vense to ask' What íh the amuimc of Information whieh the outeonn- of thií 
exper untnt can Ih- cxpected to carry? 

L ' f H be ,hc svsieín, and h T , h 2l .... h„ thí n p US 5 ib]e outeomes. Lct P: . 

P» - ' P" be ,hcir ^spectivt- lofrk-al probsbiíides with V P , = ] . \V\- define rwv ihr 

estímate <$ thr amoutit of mformaí.n,, earritd hy (the mrmbers of) N as the weighted jvlt- 

(ít thc ln1í,r,llal:loil CJrried W «ch l V ^th i!ie prohibí li ti es servio» as the weíghts, 
ln symhiLíh: 


(where sin* itaaids for 
non, we have 


1 

any .imounn.it: infonnadon flmetmn). For the speriñe in/fiou; 


t iLI, LJ 1.1 _J—L .1 


rí 2 í 1 1 


L r/r " mjI1CÍ ' 16 ^ bh ° mt0meí Jnd *** oteóme, are equiprobable, 

íex^Ll^rr^’n w,J[ ™ rry fmjr u,uk ¿ ^ 

thc cxpcctat.on-value w,iJ then, of courae. he abo fbur. But if ,he p ro babiliti« « not 
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once-, Sonic.* of mir bes* 
niucli more than jiist any >innU>gy. 
i iikation.il información iheory. 



qul.ilie estímate wiU be lcx\ ch-m toar, wiib ihe difterence dcpciiding Lipón the spe- 
dfic distrihution.. 

tyethen go ao to define evm more complex fio ti mis like ij-njojtpít o/ ^vq'/íL-.mnjj and 
r>tiMijrí- i^4Muni ef ípmiliijrFcwp Horwevcr, ] sh.il¡ not go iiito a disruftiou of them at 
f kk time. May t point onl. howvcr* thai the whole theory iiow ukes on J¡n asp^cc 
*Wh Aould he verv familiar tó Útose wbo are aequainted wiih ¿ Ltrrent (eomniumci- 
tiotul;- ídbmution theory. The task id' thonuighly romparing diese twri tíii-onrt *s 
stifl befare us. thiiiigh mam 1 prelimmarv -ittempis h.ive bren m.ide. Pointíiig out t at 
chcvdeal widi entiidy difTcWJit cubica nulíers m ■< manner that dimv* ven lar nr.u k- 
inptbrTTuí analógks is i g»d st^ri bol «rtjinly noi sil th,it could ¡md inihi be wá. 
Bunio more will be uid ¿i cIils. time. 

Müty of yo o ate mpiaínted with the cimáderarions, not to ay 
Aorampiny uiDthef ibrtnal analogy subsístifig | between che Smhil ormn .1 ' . 

irdíwnThÉory and mechanieal sutistses* and the concepta oí entmp> - l!K IT ^ 1 y 

luve popped up in íhe dísciBsiom ot thh gttmp more iban 
thinkm tuve cxpmsed llie vievv thac this arulogy ^ 1 
¡md staitmcncs idíntilying thcrmndynarnicx and lomnm 
rajtfáfmg a m isión of the 
jdcndfying thermodyranucs 
fabeations weré more (han 

tf Uto peopk 10 lío deeper ínto the toutuiinons. -■ r l «dentífic 

fcithr L te* ü> «y K. 1 find -V-.t O* 
wtBervaín». J fmd it uttcHy unjceiíptable tli.it the concefrt *' P _ é¿se*n*ntí¿ 

y^nr.. — . T , ^- 1,1 he i.U-nrilíeJ ««h tl»e.nn ; .,, 

infemutmn, whit h i» j tagjcd coliccpt. and thlí m ¡kpití o ‘ 

Ifnt bgicians oti the lafpcal^enipirú al dii liotomy ( 7 >- , ,r rtiicht h»x 

1 ihmk Úut tny initíal attimdc wlll . «n more One íourcr ‘>t *h 

btou^it abont tlii-v idenfificafion, i 11 adibtio^i to tbs 1 ■ 4 ^titropy ~ phys- 

ti&É b du- fiüt that tmny phy^iems W accwsúí umoK dic Mate of kno^l- 
ic.iLibemsrtíiy[iimical entmpy - ís a the cnm>Py of a «iven 

oí ihe ofcHerwr, so dial ií scmieone in gomt,. \ ío hú State of 

System, tbr example, a container of gas F he will haví- m ^ 0 _ c 0 flCfi p| in phydcs 

k"íjwled^e. lf diis were so, ibcn ic fonis ou< „*^lirtiirbÍP8 » sajnHg ttlJ1 11 ^ 

hrrummp j (kvi'Mokicj! t-nm ept. vvhith « 11 t '- ,s . ' \ (ltef ^att-ment) This b¡. o* 
bfciunlFig a Sogical coticcpi (and probably behitu ‘ ^4 ^4 heing tfcpeti- 

^□íi^ncM the first time ihat phyMcal fiinction^ bavt. | 1 } ljlS ewn becotrte 

^■ntori ibe siaie of the observe^ nn ludin^: bis staiL o E1< rL .|jm uy theory, to 

a ^ind ni i.tsimm r probably originatinyí: with cerum c ^ 1 j pbysie.rl fgnetion 

ititioduce (vcrywhere such depeneJencics, Howt^er, 1 >o j hardly be uken scri- 

dependem upon (he .«te nt fcnowl^V ol «’f ' „ ullJ l¡fica p^hclo^* 

" u ^y ll n probably no more than what t.jrnap k-iN L n ^¿minaced with- 

1 c. fórmula|tions fiom whicb the psycholog‘° urnniui ^. cer j a ¡ (l aj^pnnaiB 111 
,sut w It auy be of some didacoeal imporUdce tü [ K w tjotl of che observer o 
tcfnii of the obicrvcr. buf utie can á° witlioot. 1 - 

* P*te- - .-^-ncliisto'] tnay well be pune- 

I . .1 .c r i +1 ( LOtl ol 


being j phv^ictst, what I am about to say n> fo nrove^e t 

rHMiscmse,. but ! fisd chai it is isece^ary to »v IE11S ^ iban T, 


jv\' m conti 


,voke cljiiheation 


M 7 ! 


i«l 


'l 16 preval ting situar ion bv ihov who are inoo. 1 nu-iJii i- ii [~j lf \vcver. htinjí talhl'l 1 

, ^ 1 vx> ir. the cnrropy ol a S Wtm i. * ctetrrnirnate ^ ^ ^ gcnc „i (f the «J- 
huimn bein^. wc are unablt- to determine chis q 11 * 111 1 ’ ’ ^ ^ ys[t . m , tlicu we w ‘ >u 4 
Cl >iuc of !wmt actiou of ours is a fiinciioil oí l ^ ií: L ' nf 
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]íkLr ro art on o ur knowledge of thc valué ofilm quantity. Howi’ver, jJl vttr tan do 

ú to act on our rstimatf of chis valué. This k Uttedy trivial and no diffcrrrtt Irum, lor 
cxample, tbe tase of the Icngth of a tibie. This quanticy is T of courst-, mnq¡uely deter¬ 
mínate, though m otdcr to jet, \ve h:\vc to rdy on cstimaCes of thís Icngth dcrived, ñu 
instante, frons ceorain meamiements through averaging operad om, Now. of cnune. 
estima tos are rebtíve to thc avaiEable evidente, henee, ¡n a scrlse, to thc State nf knowí- 
edge of che esbmator. Soineone^ «tímate of che entropy of a given System dependí 
upon hk su ce of knowledge. í wóuld urge mu to formúlate ibis situación by iiyinp 
that thc entmpy of thc sysiem depends upnn 1 3es statc oí knmvíedge, The ircatment ot" 
estímate functiútis oí entropies* of Icngths, 1 *r oí jny uther quiinddñ, heloitgs to 
(induetivej iogic, but chis doc¡ not mean, oí course, c la.tr thr t rea truene of emtopu's 
bclongs io logít. 






MEANING 1 N LANGUAGH ANO HOW IT IS 
ACQUIRED 


m 


VUFN KEN CHAO 

Depurtmrni itf f bu uinl Langu<if>t i 
( MjirTíttjr' i?/ Ciilijwnia 


I auiF hi »i ai a linpuist.atid bv a r m- hI.it nnlte, from .1 lonp datante awáy. I was borri 
adbmight up it» a» oíd cmintry, with very early linpiiHtif experi enees ot var.01* 
softs.As j child. I h.id tú mmv N11 place tú píate beriw my Umily travcled a gnat 
dealAsnuwt úl'you know, thr dialecto 111 í hma sonietimes vary sú mili 1 t at t -(. ■ >i 
tdty enfiiclv ülferrnT Uiguapcc Uefon* I carne in contad with toreigfi langiugn, 
hidtülearn to rrad and wt«c 111 the ancictii *yU'. as wm thr ctsstom, and alsu m 
IfHlldialccts.». 1.1 tlut way i becamc ven c miscious of Ung“^- At J* ( U ™ H ' . 
ífhturv childrm weir cutí requiiíd tu read -til the classits, cven t “ ll b 1,1 ■ . 

bmv wlut thcy Owant. Hm^ver. later OH, cuddenb th ™ r 

nwunnp, Th.u *.ve me the «per, ente of .undeistandillfs- wnthoiit ^ 

mesning of the btiituage It took ott an nutonumous mcaning, r .' 1 lCT 1 L 
8 One oí the prnnti I hope to devetop later m thís pmentatjon. nnnrilf(t 

Then 1 carne imo contad with fcídgn las QP&te - intl ^ won ai flll ^ 

1 went abrevad » the New WhHd. plan...ng 10 «^ncd to 

«et,cin ílic way.! nieta t’nrnd who liad beeit m tht 1" ’ L : n jJ ucnCC( | me tú 

™ í the J,fffrente ^ Í^^NewWodd i bad ch.mged to m*h- 

«Uílypwic Science.so hv the time I amved m tht « saI ¡ s (v me. so it' my 

énuiKS and phyvics. I lound piiysio toospeuahítd - . ) [h( . u¡ie 0 f word* 

gmliute wnrk I went mto technical philucuphy. ovvlvo, ‘ tL1[ | v uf langnasc- 
w» » importan! in niv ™rk. 1 deeided th.it I shoiaW ‘¡J tudy b - 

Ihífctbie, by a dreufatut raulc. 3 híitl arrtvrd k v- ur , ifcorfiUB the 

I temmtd to tile Oíd World and '.peni 2 i’ur 3 " ytaT7 '_!" '*)’ L thébneuage and %vnt- 
arid diaíccls diere, saíní , iinu ,, t fven tíyinj' Uv ^ Lt ^ ;in( j | remáiined 
mj! raf ihc couiitis ¡ Uai is hotv l s í5t 1,íCki tlu ' ' llU ; '' ir ^di^l I M 

tecmrsiiKr ! Kjvc very littlé ín ilt> wlth phyjuologü . ■ aí ]^ r . Norbert 

at büme wiih iKoíc o 4 ‘vou Hetr who Wóck iei tnoht ur 1 rlimenf wüman 

tCbaq Eiiirneii ü cMniung 


p«‘ a r 3 k,iu,>i1 ,hc 


m 


Wi^rici in Iiij jutobiogrtplny, 

tiociori (|). 

Whji S hive r« wy rmy be, in r 1 - nf tbc mea 

lu ^ alirady had i very nporon? -md ekmucEii . K l slV | n ^ tluL 1 -mi 

P° fc rntoí view of siriLt temanfiis, oí l.mguaB^. L m'-' v ’* ^ l :i ttT. í íhall take l] P L ^ 1,r 

o|r the general piubleim uf rtieaning in ivinarJ I ^ to htrígti 3 g^a¿d ^ 

P^PBtk aspea of ihat im-anmg. Perlup the v*n(JL 1 '- ^ lü fe rigorous 

of langiuge, ,irc muiualh complementa ry. ' v¿ry On the uther 

be certain of «cli take. then wr tan ■ ^ hctors mto 

tlJ|K Í wish í[> speak oí whai we are redly llltl Rs truái. btic perhaps even 
a£coum h then wlut we say wiÚ be not °nly les? certjtn 

]f si clcar jí to contcnt, l -veryday wrk of a lm- 

1 duli try to lakc an intcnnediatc poim oí vl€V ^ 1 " B . 0 f ^mantics on the nm 

IS SÜIIK-Wki-: bctffW Itw ráy rigC^ Jt '; Uua human on thf oihcr í he 

uid thc ftill-blooded coníTfte íiudy 1 ot W *P_ - . am ong Jiií^ñst? rhere J? 
'■pedkiup OT^aimm ts ^rLidiei! by pf-ychology ps> 4 11J nt - a ter, deaner, more n^i 
J Clkm P^ri^-|y reLetJT tendcm.7 to kan tmv-ird tht 
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aspea uf htigunigc, and to k L jvc our that which k inore iiiten^cmg aid L'unctvtf. I atn 
prtib,Lbty teprE^rntabvc oí che majority oí linguists i a th.ii V5 pergeñe nfmy Work hn 
to dss wíth toniul linguistics, the dry descripción of ihe tfuíFoí tangyagi:; oniy 3 per 
cent has io do with che more meaty, incere^cing, and huilón ^ídc. I will say also that, ai 
least .j\ far a% I am concerned, the 3 per l ttrit of my profesional worfc is somewhai 
aimteurisb, and what I have to say abone iJie meauiing and pragmatic aspeeb¡ of ii.LELir.il 
í-51 ] Linguages w lJ I have lo he jcidged on iis mcrits, 

I shall divide the dasenssion ímo rhree p.-irts. First, I shiiil say ¡utfnething abour tlie 
¿cquiskion of language, especial]y with regard eo rneaning. SecondJy: J wisb to say 
sometliing ífbout the concitiuity oh torm and meaníng; the gr.iduai shifhiig linc 
between ihe Sttiíi oí Luiguage iiu'lt, and che meaning, in whjtcwr se use you Lite le p oí 
che íomi. Fhirdlvvl shou]d like lo prrarnt to yon au kle.i which [ cali che ¡lonpUsriuo 
oí íorin, and 3 ühall teII you what that means I nuke ihaí eoiurodieiion iri cernís Lntetl- 
tiortilly. 


151] 


I he re aie .dreadv two exeeHem papen on the ¿cquisiciort of hmguage m thc Transac 
donsof the Severith Gonference; "On che lícvdopnieni ofWoid MearmigN- by Heinz 
Wcrner (2) and *The Developmenc of Utiguage in Eirly Chiídhood* byjolm Sumid 
(..V 1 ~T hcri i fortí, J *h¡s]J noc say very duk 1 1 on wbat 3 ij.s been deaJt with in thnse papera 

As to che acquisition of meaning of iingiaiütic &rm*Whcft adiiks. whü h,tve fcrgot- 
icn how they learned ineaning in che ir own Jajigtugt, k-jm a foreign Lingiuge, ihcv 
^ uall r renneniher some of that pmcéss. íf we wish to know what‘' tdut* meato in 
l'R'neh- we are told ¿c meato ¿cac.i Bul che oiher day my granddaugbier jsked me, 
"} íow do-es a.rj Hnglish-spe^king child Icarn wiiat urat* means?« That is jl ddiienli cbnig 
tór me Co anssver in the vtKabulary that she Fia?.. 

I h^ic exainplc, perhaps, is noi so Very diffkuk: in chinas Liks' cals and Jogs n is easy 
enougli to tell by whac is known as -ostensive deíniicion. - They nuy be pninted iniL 
Howrvcr.as I »r. Mead lias íaid, if \w poim m 4 eat and .isk. *Wh.u in ili.it?. wc nuy 1 v 
mkJ that ic is .1 *ftnger.a \„ fact. ch.it is how the etymolo^ t'nr ihu da^ical form ofthe 
i -liltlcíe Word tnr tame aWt.Thc ^rjph for thnt is .1 pkturc . 4 ' tln: rióse, tn 

ostensi ve de fii i ¡ ii on. 


Nmv. .,s m^nmgs becotne less and lesa dcarlv related to easíly ddímated parís oí' the 
™* work! * 11 bcc <*P ltí S "> ore ^ more difficult to lócate ami point at thein. so ilu- 
cliild Icariis ven slowly and uncmainly during lilis procca, and maltes nnstakos con 
scamlv. He g«s mto hahits that diverge frum the genend usage of the penóle round 
h.m. and so lias u> be constantly corrected. We tell | a chitd. - Yo» don', write putmes. 
you eiraes thern; rrn, yon don t smg a story. you tell .1 «ory.» Or you s.iv. .Yes, that is .1 
toma co, too;its a ydlow contatos 

JespcTsoM ( 4 ) told ,, story ofa child who wanted to have- some peace ¡n the honse- 
, ,C ai u|ts í,rt,UIJlí hl111 cou,<J not imderstuTid what he wanted u.nil, after a wliilc, it 
beg.1,1 to «ccur to ,he tadwr that a tew days earlier them had b«n company in rite 
house and they had becn served beer.The littlc eh.ld had msisted On havingsome and 
h.,d been rehtse^so after a while. thc father liad s.nd, -AH right; lets have torne peace 
■n thc hoi.se!. That ^ an ostensiva definí tion, which was K í W n witbn.it ennudi 
varyangem.utn^omcestn narruw it drn™ so as to a K ree w.th the toage of thc adulr tan 
gL,as,i. So. 0111 Of chis nhig. biizimg, blooming confusión,» ind , n , t of.things, and .not 

t Trnir t ?r 'r r rcrim ^ iwd - * ^ ^ ^ ^.. 

lo. of mal. ertor, and fócusmg before che child can isokte and reeognizc appirró- 
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fluicK Kcurring formes and Ítems of his worid. md then relate thcm as K> form and 
TiwjDing iil wviyi that Agree with thi»t ot tile peo pie ¡umund hiril- 
No«;ñom the poini ofview of complete sysiem hudding. a rather difTerent point ot 
new tro tu .lie ngüttms Lmguage system as describid carliei by !>- bir-HLllel, aae 
niubi Itke to imagine that J 1 linguistn. forms «uuld be related in some vast Systems ot 
raulnljngml. bilingual. and monolingual dicrionarms, equating one thmg to Jtiother. 
íhat wóiild Iravc 'ntily a rebttvely «i,..U List of basic forms with pnmnry mamitis*. and 
dtrtctould be mcrcly dcñncd ustensivdy. perhjps in a e entra]muscum ot meanmgs. I 
atu^ine sueh a Tiuiseum wookl have a Hall ot Color, a Hall ot * lCSt * 1 llIi ' J ¿ n 
Stwlk and citen, in a central uiuff, it wmild have a Hall ot 1 imt «líete it woulc l 
< bii what it is 10 be befóte, atter. ur simultaneo!». Yes. nght and left theros *01111 
tliinj iIiji wj| ux the mgeniuty ot che eurator ot oven thc director o Lie nsn cu 
How an ore define tlut .f .he vmtor .mis* thai he i.mnot undemand what that 
nicaisí Martin Ciardncr ( 5 ) has rceendy wrinen on chis subject. 

í staned .his museum ofottennve detinmon idea as nomethinp inen tiitj , A 111,1 “ 
sitie show. What I wished 10 do was to sel up a stravv man and hnotv nni ow ■ ._ 

«Mi pioeeis of j leaming the mea ni ti g of language. we . g.^ A.^ieal 

man powtr as to lutow all the prmutive meanuigs cnibudied m UM - ' ^ 

ffitcmiw detinmons, or all che combinan‘«u and drductinns so tut " L li „ 

ttsl 


dhw detimtioiu t or all me 

ofthe bnpuge or langiiages mvolved. Actuaüy. üste ™ , ^ tJb agwe- 

thc main with 


time. ivhcthcr in agreenieni with previ(.uh expericiicc of&n individual, ot in £ 


meni, aud whas i child does in iL-quirmE ^ . t 

¡¿hit corntam corfccticm.This mean? conswnr denia h m ><l1 ■ 

Ütm ósteftáve definitiom. «oiiits 

tUs pornt ofview, perhaps we could v °" <1tl y jnfomwtion 

W* U P eariiff ¡B ,'° whether, Ct we «y 17 !t ” K " ¡ , 7 ■, m " ulul ^ of ,nimbéis, it 

QrnoL Fmtti thc poini sif vievv thc 4ctu»l Icarmn^ ' “■ . . ^ n j ¡ij 

J» '¿l&Mlím. - h* ■ >“ “* WggJ ELTg m 

ftAap nüt ío much with 323; íiáÜ t it docs noi t ^im. Wlth ^ riU ni- 

pwíulatR br aiidunític Wir ccftainly have nuny ixhet ^ 1 tlK !ji ain 0 fa crijnglt.- 
3IV ükewi^ in ihe exjinplc oftte st itement that ic ire |1CíX ^iry. 

at onc- point^ifwc srick n> thc Eudidcin P . . ■ A ^ rn¡11 j L . threc 

tí 3 give us tso itew intomutioil iei prji'tn t*. k ^ r ’ L , ¡ .^ ¡lie n L >ml, juJ 

mcÉaíis with rukr and cumpa», they ofteri do not qnsci- [ . re!tu | t kS th^c we 

ty tevising thc drawiují, we trv 1 to rtuke tht'Eii mvet m ont F Y ° n ^p ( | lc Liiedi- 

nülw beacr jnaüi&m. Of ctmm in •* ** wriEttl11 ^ lo t hc posttn- 

|t is thc conunon practite to irtMt 1 1 UT I.' 111 ¡q CN] blu:. lím in 

t^rt^and other poits ia ihctjnrn». althongh LS 

Fratdfc^ imtf ¿ s lust as meaninsdldt orjust as. nseftif aS Lt ° Mlí leams it without 


teams nieaning i n ■ 


and 


Ihüi ]-í tvp^-jl 0 f tlic way onc learns ■■■ -■ ^ t( . m j ve Jefirütiutis 

ro indcpcudencc of dementa independeme ai l ” llL '¡ ( °' i L u L-ojuposíie 
■^tbf)ut fcgard to conststency. The actual mean i oik ll|1J ^ _ t> t thc various as^ocia- 
pbOtngmph - má composíte phomgraphs _ n a jj E hc time, The 

óouiofti: hds mei m lifc n so chai osten^ive detmition ^ rt-a > ? ■' - ^ t | iaE m 

ic 'tlmicnicni of meaniug h a proccs> ut chauge in ( hL hi l - w j t h the íocicty 

tb« case l of normal growih F wiU ftaibUize iii approxjtiuts L ' nE1 k - 


^tound vine, 

T h l sofictv iToniiU onc is, howcver. also subjeci to chance 


¡fat a much dc.wcr rale- 
aliéis to soinc 


^' ací |nitcmerit and changa of nteuunjí m thc c-hxt ' a nnt0 aenctic recaptto- 

^ctit thc same procedes m liistory and tmy be cumpa rt ' u _ totícdi^ ^ nuy ~ 

httDn.ihc eaftiq^ uses of lánguage by a child or maoki 1 ^ tlL |lL 
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dona! outlct. ánfluenting oíaetion, and factual observación, all ihrec in an undiffcrcn 
tiated wsiy, This uisdiÉTereri tiated use o f Janguaseerm co be ihe state oí adairc as 
fbund among the so-ialled prniiitirve pcoplcs and in early literature*. 

Usually onc thinks oí a child as utiertng sounds which are an cspression oi soüle 
cmo ti onal statc; then the crspressirig oí wants comes rather carlicr tban tacen al eom- 
ment. or itporting on observatiorih oi the woríd- Lint sometimos thc opposite s cents to 
be thc case. In rny graudílaughi-efs speeeh, che svord "Water" was used m commcnting 
on che presente of water mortths befare ¿he disco vered., to her greaf surprise md surh- 
factíon. that che Tncntiúning s>í the Word couldi bring about che thing iixetf. In Hclen 
KdlcrV accomit (d) ofher memury oí thc íirst wotd slu- learned a* a word. che word 
u water-- was ako underetOod an a smnewhnit Cngnitivc sense, thougb very i iludí 
l- barred with feehng. 

I do not need to say much about thc shilt oí scope in meaning which oozurs in thc 
L. hil.d + i Languagc, as it docs in thc history ofthe Language. I shall only note one factor in 
thc diange ot meaning which may be of relewmce to our discussiun m ihaí n has to do 
with quajititadvc utlormadon theory, namely, the marte r of foquetKry of ocetirrence, 
In consonan ce with thc i dea in Information theory tbat thc oCcurtenCc of a foquen e 
ítem out oi a lis-t of posible Ítems gsves less información shan that oía rarrr ene. a very 
eotmnon word ot phrasc or any Iinguistic form -meam» les* thaEi an uriusual míe, 
whether it is fot the purpose of simple información. liectary apprcciahiin. or for inriu- 
encing aetion r That is why basic EngUsh.no niatter how skitfulty composcd. always 
seems to Liste so insipid and that i* wby poet* search for lew hackiieyed words .md 
expressiom in order to obtain fresher efoct-v for words eharged with meanhig and <ig- 
niñcamre fade with use and have to be rephoed by ncwer ones un til they in turn ha ve 
to be replaced. | 


2 . 


My nest topic ls ríle cuntinuity of forni and meanirtg h or to uw Mr, líateson's tersm- 
nology, thc conünuity nf communication and metacoimuu rtkjtion 
ín niy very uninniíheinatical treatment oí this subjett, I should sav chai two poincr. 
make a dichótüüiy and three poinu a mwñViJríiirr. Most descriptive linguists today, 
countmg myself as one, would agree, whether they are in psycbofogical theory behav- 
iorists or not, that language ls a Eype of social behavior. LinguisEs as a class arr lew teidy 
to regard meaning also as behavior or sonicthing rediK'ible to beb^vior, bitt I fuppó$c 
oeryone w¡0 agr\'e that meaning is contcxt in st>mc sense: that i\ an expres^ion used ^ 
carleas 1909 in F. H. Titchcner's (?J w-ork on thr psychology of tbongjit proceSSes 
And he was a typica] introspcctive í>sychologÍ!tt. 

The word »contcxt* can Eiave varions graded sei'jses. El it is hiigtn^tir context. sutb as 
i ontext in tile use ofprononns, then of eourse it h already tbnn, but in most e^ses it 
the social contéxt p or at ícast the context of nonlinguisac ítems ni thc speaker* expen- 
encc. 


Thcse ihings e.dled QQalinguistic are not simply nonlinguisde. I thmk of them as 
fmving varions gradations oflíriguistie status, and have d^sified thern as follows; Zen> 
grade, or I, is form, apparently wilhout meaning, [] is sorne arbitrary ásociadtm of 
iorrn and meaning II l is torm, and wme kind oí behavior which is not usuaJK 
as tl, ^ llltic fomi - but ^htch ¡ bdicve can be treated ¡n the same vvav as wv 
rreat hnpnsnc fornis. IV i* my own particular mterest, i.c. + srylistic elements: roughly 
spcakuig ir meludes gestu^, Lntonadon, voice quality, and so on.V is a certain «ubtlc. 

™ 1 5 ! m,atl ™- which ^ thc meaning oí die form, but ofon not ver- 

bah7cd. Finall* VI is the literal meaning, the core ofthe mcan.ng ofthe form 
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| M ákc «p «he fim instante oftbnn, which appwntly h» no m@ning.TOf wve 
iDtmAablv bd thc «per,ence of reading thmugh a P J S e ^'hi!e divcbt,mmg abone 
diKdiiw'^ind dien, sitddcnly ^alizjng Chat w* did not undersuiid what v* lud 
nal tw tow gene back for che mearnng. Hcre » m «penence ot wh»t icen» be 
nmt™ in «he uie oftm^se-The «ampie 1 nurt ;t¡oned «rher. ot k-iming by M 
kart i'¡] the classics withouc knowing what tbey mean, secnis 10 me tu Iwve ac kj« clu 
«rahasiion the learnmg «fie; that is, onc begins to lean, che torm. n ^uch a case, 
luwr h an experkncc rather !ike totctiing to riiusic: yo ti ciijoy it, un it ckk r "’ 
bve a further retererce.There ls a tamous «sayi&t (K) who was proudthat 
■when he reíd boob be did not attempt 10 understand chem too thorouglüy because 
he w» enjoying just thc fomi of the language, 

Sccondlywe have thc form, And abo somr arhitrary asociación* which to be 

iu mejning bul rcally has ncthiüg to do wjth thc use o* th.u langtiage, VJ _ _ taT ,ls ru 
síKdálty unaioned usage is ton temed,'! he re is probably a medie .1 or u jodiía 
ternn. 1 í>t the cxpericnce we have just beforr going to sSeep, when vario List Hiitri p.is> 
nifíi'jgh diK rmnd> and somchow onc thing seenis to mean somtnung ^ r ' L - ' ,u 
ácrwjinUn recaLLing n. we scc dial ihey have actiiaUy nothing to do wn 1 LlL 1 01 u B " 

Afii* exaniplc of that was mentioned by I>r. Klüvcr {9): hb dream ibout a «tlt o 
Haboi potatcies was a perfecc íllusOration ot *the lyntheticaJ utüty ot thc- mam ot 111 j 
iRtuitiOLlR.s 

1 10w come to thc chird itetn; the conlinmty oí torro and overt behavint- 1 i.l^le 
l^l.in reportitíg his obsmitions oftbe bebavior oí"childncti, repores that chiidrt-n Lisr 
as bt-hjvmr in ihe dasnoom. tor instancc, along widi otiher tx-h.ivniK ve 
^ sntetrhange or aSternate r and thc chüdten do not nocessanly use theitt or 1 e P Lir ^ 

P 0 ^ of comiinipseatiürL In one of thc experimenta, a thíld* whom ^ ^ E 

■expbincr^ b coid a story, or n civcn an explan.ition ot son>e rnechafihm 01 p J 
■■bject. The ctiitii ss thei] isked to exphmi it to another thíld. h.ven thovigh it is ^tten 
waicens&I as an exphnadon, and thc bstcniog chÜd may not redly umierstAnd. ycl 
'■ ery- otten ít out as a game consistíng of gestures and specch. or ont a tsriiAt]0^ 

^iiki ctie üthcT, and sn that v\-^y thc setond chí]d leariü, 

'^iicHhef example woilld be the comparison between che tmrly days oi iíh soum 
thebrer fonnWhfen it íir^t berame posible to pul apeech inio 1 movie, 

■Tiene wns tpeeeh gpong on all the time, as though a CQHÚiiuous streaui thrmig nmt i-u 
^ ^ttconsidend nectísary. Bul u WM so un rcalized that a movie is jusl aiiüther 
k,n ^ 01 tüiitura, and tJiat íf thc artistic purposc of the fúit\ ^ to 11 LM LllU 
fe S’-'utit, ihf vwí) media shonld be integraled inte onc articúlate whole. 

¡ ' ■■iiigua^ tetehmg a the eonvcntional method is lo give the tbnns i.n tli¿ Iihlj^ii 
and dmn cquatc tbem to words, phrases. And centellees in iHe l mguage ot 
7 klf ^r. Contiasted vsdtb chis in the so^Cülled direct mediod t which tries tu articu 
^ ^ s P^ch with wSut ts going on; it has le* to do vvilh osicnswc detuntions ot 
,TJ 'tlün wiih thc aetual using of cite language in vai íuus sisuations. very 1 1,1 

: hU languagc.Onc of the tbrms ofdtis method, called the Coué Method, ton - 
'" d ^momtrqtions performed by the teaeber, such as chis: »3 ain takntg 1 tss P ÍLt Ci 
1 writíug on the blackboaid; 1 turn aiuund; I sit dowu.* ^»d ho torth. u 
1 HUwuicniüuü. With che limited situadons in ihe classioom, but the rcason 
nd U elfeaÍVC bbícail5e il txcmplifics che actual conditmn under which language 
vk>r snerge inio caeh other when language is actually used, 

'■^r ibis heading, | might mention the ineaniiig oí cenain things. bdt r< - Lll ^ in 
, h| ^ tüI m of somc behavior attitude not ckarly verbali^ed, l wis m- 1 L 
IO|lx Cíl ^ 1 tSn" tdcphone is around the comer to niy rigbu but Mniutiin^ 

Pts, me.Thcn, after the interrupción is over, I temtmber that I have to o soinc 
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Lhing ou rfus si de, huí ihe verbiiiadan, or whatever other linguistic taran ]t takes, of 
rbe making of thíí cal! ts gotlc, and whai remanís is not speeítk enmigh to direct me 
tu do cxifily what I wishcd lo do. I sfill remen ibcr the dueítion, and I ha ve '¡orne ten¬ 
sión in my mus des, but that sccms to be al! that in Idt of the meaníng of th.it in tended 
tdepbonc cali, 

Novv t come to die ínurth eategory, th.u elcmt'ttts Hito i* nut primarily 

in the sen&e ofliterary styEe, bus che set i se of those elemento of language other tb.in íhi j 
dista ul‘ 1 ¿ve uní Es tisually ttpresentrd in writing in IctEcrs* or in other tornas oí writing 
They are tntomEion, dynamics, uvcr-atl loudness, rhythm, voíce quaHcy gesture T and, 
la sí brn not least, dichón, i.e.. ihc frequenry distribución of ihe kitkU of words. that we 
cflinoíse/rKe ¡ant menhoned is in fací che prJmary, though not the oilly, dement nfliE- 
erary ityíe, Thcrc are two approaches to the tmtmem of such elemento; One is to 
rvgard them as just clenue-tiEs of hnguagc- One studics them + | lints them* finds out 
what they mean, and perlia ps sy mimbres and teaohes them. 

For they hawe recogí ti zable rccurring pattcm&, with eiEhcr conventioóuüíed or phys- 
iologically mtur.ií nieamngs. 

Tile othtr approath is to put such demento on a sepárate leve!, hircatue they are 
more cumplí catcd. They are usuaíly otítoidlc the normal hm of soimds of the languagr; 
sometsrn^ wc do not ha ve to den! with them + and, in readíng a book, \\x do not find 
theni spdled out. Henry Lee Smith 1 and George Trager (11) ha ve regarded the scudy 
ofat, least sí.w of diese aspecto as parr of ineolmgviistics, As Mr. frenumr-Sniith lias 
said, here is an cumple wherc diere is a raiher serious conJflkt in the use of xerms, 
beca use nietalinguistks in ih ^ sense dees not num the study nfany rnctalanguage. Bul 
we shall not discuss rhe mérito atid disadv^ntáges of eitlier usage. 

Fn the stylisric nerise, meCalinguistics is sometí nit^s concemed with tlae larittEíaiíL 1 
heang used, and commento tipon ii; but most ofthe time it fias nothing to do with the 
knguage. ít Eias really more to do with the be!iavior of the speaker or Ehe spe.ikuig sit¬ 
uad on. One Srivs; 


*Gond (mid rismg) tngEir (l<nv-to-mid rising)!^ 
on par ring: but oue says to the bosteto; 

<;ood (low) night (núd^bigh-low -mid double cimmiflcx)!* me.ming »PIcbst listen 
to me: excuse rne tor intrmipting, but I ¡un Icaving.t 

It is a histórica! accident rhat we have one pare of bnguage — to be sur?, .1 very 
i nipona nt parí ~ remorded in wrkmg. whereas most ot the other parts ¿re imt 
recorded; hóWever, they c.in be. A while ago + I vva\ talking with I )r Savage about the 
recoidmg of expression in the dialogue nfa pkv l'hat has acUuüv heen done H H, 
Dm «* P^y The AfaUtíx (12), has becn transcribed by Domthce Palmer m the interna- 
mmd Piioncdc Alphabrt - bui that is r,oí the poinr, n could llave bcen in orthiwy 
orthography - with A] che exptfssion marks, mostly intonadon ni.irks, according to 
the syütem of Haredd \ Palmer. Th;n gives one spedflc interpretadoii in which thr 
pE.y could be gmm.Of course actors may ñor lite it; they | might sav, d should rarher 
read it some other way* On the other band, comider a similar kind of iecurdm& the 
marter ot rtlMcaJ imtatkm. Fornierly a eompmcr wtoic out die bgured bass and leí 
the oigiii,* do what he !iked;there vvt-rc fev or no expresión marks But the modern 
practice is to xvnte out even the exact time v.dues of graee notes, and imke verv 
deraded expresan ni.irks. dynamic and odierwbe. for aII that es pare of the mmu .The 
Liut^rion .s: Is the cornp^er supposed to do a3l thl ( ? How much is the componer 

7’¡f tíd ÍO COmpíWe ; \ nd « «he pEaywright expected tc> wxite? In thr c- 

of th, transacuoixs of úm «nfcwice, how much ate we expectcd to indudc? It is a 


1 ^ nildl ' H ^■ L.. J r -: An CJki rUar *f (UibpuUjstked d.iM ¡. 
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idcv¿nt quoOcm T iii ilútenle*, orsc iMtimn undersuru! the ineaning Ifbr 

Luk oí thr neccwory íijpúÉujnt or distinaiw linguistií elements. 

1 jtii mtlLiifJ to jgrec tbat che two umií^ oí che temí -metaLingiLUgt,\* tm th.e oni,' 
lund. Jtid •meülingMKdi^ on the odicr, uverlap m tfrüin -amationsL biai í dn not 
bebes e dut ihey are cúmplete^ ut the Mine scope, 1 an abo cite rvmipkv when: 
there imuld he shiíitng trom orle tu anoiher- tí we va y, M í do úoc beheve it.* we have 
the ordmary vuv?, plus the mculmguútjc elenient m the hittith and frjger Sfnsí, oí 
the voice qiulilicr. wítb a coittnstihg stress on -I.- But i! we are trandacing i mu 
Ftencli, we cannot my, »/f ne le crois pa*," becaüse we vvoiiUl be changüí g it co smne- 
thirtg üui iv no* Fiem-h; we would have tu say -Mokje ne Se ero* p».- which coruuts 
oíchaiiging uiily the oniinary ítems of d« phoncines and morphemes oi the sortencc, 
vnthout usmg Aiiy speoál elemeiu chal wuuld be caUed iiititalipguistií- I here atz uther 
Lases ofthat kindTake the tmonaiion which H B- Palmer calis -the wvm,- beouse 
che mumation curve luokv likc i swjh. giving j concessive uiiphc ation. 4 ts gotnl 
ítiud Ingh low nmij- mean* thit ie * gooth but there are soiue other ofrjctcions lo u. 
That ol tLiurve. * metahnguiák m the wausc thac ñ ík puc on wp »f tl] * p«di^te 
W nd,. Buc lí t trv to transíale thar into Chínese, it vvouh! take the tm CW is 
gosxU mejiung. -As ¡m bíing good. it is goeni (hut as Ñ*r something eht\ it nuy ntfc 
be}-; so that it I svere huildmg dial *olt o t equivalente meo a Erandarmg maduiW* 
ihoidd have to build in it: -liiputs sw«i intimación; «tftput, predieites, Verb «u 
repeat predit ate.- etc., co mpond to that situadem í hus, on the une ian , sst » 
difordiimy as wrU 41 | metdmguistiL ek «nenes, buc m the other latiguage ic » just 

tS 3 *. Mi hcading ul lca 

.,L .. m, 1/, L-~,.n.|.k-... ■■■«• ■ *l l‘ r t : *J; 

, „,., iK.t .he «k* 

.adition tu wlut he i> s-iyqn^L (wlmli im\ ot | L .j mpssaK^ but 

whci .h> routtnc avotion ptocnlure. Mu ■ it is a bout the Ung/K^fi. « 

mLijliiipuinkí in (lie Sntuh aitd Tr^cT ^ ^ ^ se] ,se, because wbat 

would aho He j hut P^H-'P 1 111 , rf/jotíf it; iu‘ Lnows 

the pUot «y» niay be »».,«« or un.mporunt. He « laJt-mH 

, i.i'i us ^ ..- ■' i f"S nt 

fiw » “ p«. u f ti- ;" r br then. Jppfin «e ^ ^ cl,! ‘ 1 

the tipvn- M ..pr^J <*' lh -' p f< " md " ; hf .t™« <lm wl>M-v ■ The» it ^ irrnl 

tenm* «cbmaiion. i «mfliund; “ m ■ ,. ümrl K.n in üquof jdwrfinne^. For 

.ha. ,h- frene n be*B ^ i» «b" ^ ^ ih<j pklün a ou .side *e *e 

,, P 1.. the W .M * M*-P *■ *'* ,hc ..«re.iliiy * **** 

,<yk ... PK««V « «bKb the ™ «,* ^ ían ,, e .«.r*ü«rf the P-r*Tl 

ñire, i' nnw med J» i cnenKt*“téítief«-*’ 1 untlUÍ ( mnip<ine«ns - the píen 1 ». ,e 
u rrlJtn , K ihe fruí ir, ü.id *> <*■ 1 b* Ü ‘ rr „ 

trune «e Jl we have el mei*^ ^tdked in.- wiOl a ^ 

* St.yA-C ,«int, a., ^ 1 - ^ « «M jgSE 

VM, .nJ .1 lili and « friTlh, “ ,|ie met^e *•« - ^ ^ k , 

!lur the «K .di— 1 ' u .; ori ^ K .. im . ,,,„ * 1.^ -«o-er» ^ H« ^ W-Wk * 

- 

-Thii fine «preonn.nmic-ntm .. np™-' l " 
ih t UngHsgf. 
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tJí.it he is 011 thc beain tur che next secdftd or íwü p so it niay not be reJevant; st iruiy not 
be TTlctalinguisdc in che other senvií. 

I shall ffiví rixiotber cxampJc* which I have obwved in more than ene diilATben: is 
¡i scene; a cTuuher ss-nlds or pmrahes ¡i chüd P und the chiLd cries, Then p after a whilc, 
tbc mother commentH 011 sometking else n quite tinrcbtcd. From die behaviond mui a 
ti 011, the child ¡earns that thac inciden! íh dosed. Aftcr sonie exper Lenco wilh that sort 
□f thing, che chM wili begin to test rhc dtuation by asking questium, or asking fot 
1**3 things, meanwhile watching boss tJit- mother | reaets. I fien the mother, knowmg 
frotn experieuct th.il thn is a test, ivijl or wil! not change iht subject; as she sees fu. 
This íntentional ntánípuLatían, which hitherto has been |>.art of the total behavioral sn- 
uation, wiU befóme part oí' the langgagc, so it wmiJd be a mctaHngtnstu dement 
which is .1 liede more Hibtle dian miomtion or stress pattenns, 

AiLother exampfe which is similar to the groimd-co-plañe talk is thisj When I b*fk 
my car, I say to my wifc or daughter, *|s there aoyone behind?* or, +ts diere -i car 
Wiind?* and rhey wílj küv, kNo s * .ind siop.Thcn I wiLI sa% »Keep saying >No careno 
peoplí 1 : no car, no pcopky until 3 liave backed out.i ThaHs quite paralid to thc talk 
betweeTl the ground and the pilot. It it not oníy die me^igc ¿iself, but the fact that it 
is fonciñuaJiy beitig- sent that is an ¡rnportant mcssagi:. Tn deveJoping this tccEmic for 
backitig a car, 3 did not kíiow abotn the aviadon techuic; it began merdv as behavior 
between pcople. Neither L ñor those who took part ín ibis beli.Lvior, treated it as a 
linguagc symbol, but aíter a whiltr n tkvdoped as jl lymbol for thosc who co-oper 4 ted 
in using it, 

í thmktny ítem Vi, the litera! meaning of linguistie turins, is mmetbiog of jn itiu- 
üiniiix. Since wf luw .iln.-.itiy discustd it uuder the general idea of ostensiva L lf tini- 
tmr, I shall n«t ípend any more time un it. 1 sh:.ll go on to thc tíiiid aspecc of thc 
pragmatic bnguage, whjeli i^ hete mute formal thom praernatíc, because I mi more 
Concerned with forms: nantdy, che nonplasticity of fonm. |f you do not likc that 
apparent Conttadlctkin, you may speah of thc aufonomy of fonns, or perhap ocn thc 
pnmacy of fctnií, bccause by »form« J mean the smffof ¡anguage ittelf. 


fonm have a way ol being thenuelvn ajad going their own ways.Thcy m tnade by 
í P eak ™ according to the naturc ol thcir speech and hearing otgans I he>- have bien 
■idaptcd hy t ommumiie* thiougb thc activiiv of individuáis who have esernsed thcii 
vocmI orgms ir, ways dut are- tecogtiizcd md accepted bv otllcrs ofthe saíne commn 
■my. fhey are forma which have bern used more or Icss effectively in their original 
appJication or have hit-ti adapted to other activides; there is no rcison whv thev slniuld 
[UI nw he WcU C[1L ' Ofthe interpersotiaJ a„d intrapersonai coto „mm- 

c ; ,t,o„. Howcver it is highly imptobable that the habit* of formation of som.d 
setjueiiLCs shoultl have any simple or systetijAtic relatiomhip co thc rest ofthe lite ofthe 
íntm-idim ni thc Cdmmuuiry, 

As 1 said. thc processes of n.m.ral formation. conventfonal design, learmriy and 
transoraaton and perhaps also ol forgetting of lingoisoe forms have their mi , L,,,\ 
ways.They have the.r plrysrcal md physioiogictl consbóons.They have a stmn K tesis^ 
tance to any .meinpt m o,oíd or change them at w.ll.Tbcy a.c not vJ.ollv plástic in 
v o,dmary «dse.Thete ate sttnng cultural tradmons for keepmg a l. 1T1 g«'age as it «s 
d allowuig onty very dosv changcs. «peciaLy in the larger smrctute ofwords and 

ESÍ^Ü“hT ,0 i " n)ntí P^ 0 ^. ultural condi tío ns ofthe 

r,r ’■ 11 r rat,er ™ w ** 

ments dJiJ iJiLir uiaíincr ot combining. 
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M,*t Uitpap* ni thc wmdd un omvrnitrntly be malyied imo phonemm and mor- 
phcron The motphrme iv thc «naUcsi umt ni' eme or more phonemes fhat has a 
mtjmnn. md ihc mijority of morpheincs Kave one or tw *y Hable». 

Mam tínrami» Hjvc tricd Xa pul boih phomania mil mnrphology under onc imi¬ 
ta ttirthod of «ulv»u bv WMnng both cm a dístrdwúonal basis, *al: is. acKmhng to 
thr tnacnrr tu whieh doma ot vanoi» «iw {phonemcs md morphemes) ^P lcal *> 
oíctn and rtCitr.While a mnt|dun.c drn.ied m distribución.!] tcnns >* a wry i . Tukv 
«t ofá ,m fr mienurnulh, fio» - niorphcm dcfincd * (he rniranuin J'“ 

«LtaftS' h no tuJn why ¡t MU be- ««"*"*”* ic, 

«tud appbcaoon toany (prven langua^e ln pr,n*we t^ L l |" u "" h Har- 

.me J K l.np^.v mduM tbn« whn deve op ^ n^jP^h- Ha 

ni ( 13 ) has ¿«Je ■in.ilv'-i' oí Hw n-iphen.. a purc»Y 

difcTerem bul more rigofom ¿han (he tradicional creaiment * 1L 

«t i manual «i phonnUipy (Mj. d cannot 10 ^ 

ln H™*.. therc o , ioh M* hmrh . . them ,s 

that inio 'iruller timmriitiul im« s hljr 31 <lu llllK -' j r ^¿[lentes or ele 

™h„ fi* whkh I » uilei. e ' ln .nA-c.ed £ a ¿U*, 

™™ ní inflecdon are motphwiiwv eveti ^ moní than ene syHable, and 

Ü^uiáiu « <qA«H eU iiK i'i- wiH un’alh «fr - mor phroi«. bm «a thc 

mera pbtm’ of .i -• 11 ■ 'I' iiit' iam i- il they art. t,ave morp heme* wbkh di» 

«Vilote the> .if ot médium len^ih ln somc of for thnte consn- 

n<H tomit! nt continúen* njws of demeno, mt p 1 | ün t(J ,|, J[ moT phemc and 
rtints. with tpiin filled m l’V voweb " 11 L l 1 stH j li forim r.m-, bnt it i« ceriain 

whirh may indiiate íontedimsí H*e 1 1 >tbe wefl-kflí*» 11 h'Ognages. 

rk.It lin t are wW i ntnd tn otilv a i..im>nu ui in« , ir twIi , y \m^ or, rotigldy, 

By and Ur*e. thc ofih,- "Jilead i» » hnguvgc, "«« W 

íijur or live phonenies As m l| u- mimur ^ belw ten, and ramly evri 

hatr .1 m«kntd> -nial! m.mher rhe ^.^ber orphonentes ,n a bugnage 
approaihes Hit. so tfaa£,ipeafcing mugbly ■ 1 ^' ’ fl f infbñiiauoii, I bis wonld sjive 

'«faor».... a- ««■ 

total uf «ver 2ti bits to f-uk ínorp Vll t thulary of ihe order ot mi i 1 ™ 

«her in any order.u v,udd y .cid a «' ^cleri^ 

ally. howevcr. «he n «T Z^n of.he po^ 

thc MÍ ni im! vi is .ilsv.tvs only ■' V< ? ^,p t , r111 jtimi ai seme. tr V*' 1 ^^| leFrR Halle, 

xvimls thr re Ls preal redund.iiics- ll ^ deniOtlSiratcd 111 ^ of 42 pbo- 

nan« in a bngua|tc 1 hi, ha> h.s ’ ¿ snth a tyT uj! ..^nboncnñc d¿s- 

«d goteen ( 15 ), who bavcanalyzedR^^ it ^ ^ ioto che «ubpbmu 

rurnics, not by just counling C ht F ^ ^ a gn u f H 50 

nnctive feuures. Enghsh. « is - wpp “'„ tJcai»e thc syste.n of 

,íw LC1 " ,d " r thf ^“¿cessary to f*« neiurr gender of.who^ 


wonis. bul in ihi* case 
couniing quite %f>ce: 


■' u " ' nk‘ V^c count wc Jrr1 ^ 

- - . -h tor , t ]H by that by one of thc 

That molí Id be an cxamplc of om dca | in oie iban 

ai the tiumber of 850* It ** rL ‘ l T, , 

jb k^ h, Mandan 

. because tone » » P* 

U « ver |wcn tn 


>id& I 


more üsiiaI wjvs nt 1 o Lint v ^ l1[ ^ v []jibics ú 1 
Agjm, il wr count ibt eiuiu ’ W|ie Ke-raUf 
syi! ibles, countinp the díffcretice ■ 


Mandarín Cénese 


,27‘J 

on- 


1 Tin, .herr-naiiK'd M »« 
ti nd funhrt irfefen-Le i» ■ 


lW „- Irouv diit 1 .i l[L 
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stituentx, This apart born che questiun of ratonation. because i mona clon tn Manda¬ 
rín is sometí ring elsc [han teme. 

This ii) no way Suggests thac linguistic forra* are quite flexible and plástic, breause u 
shows chat languages tend an the whoie to cake tneaningfoj umts of a certain úíc and 
shapt-, no imtter hou we mske use of them. Whcrever diere are niarked deviations 
from thts averie condición, Jeaving such excepfjon.il case» as homofwtiímukwiuitaúpua 
and ii. chele is usually a tendeney to hi-ing ¡t back to chis appnndinjte avenge, s hdl v . - 
«K b Y llegan ve teedhaek of some son, A rnorpheme niust not be too l.irgc, and if 
there ate too many pilónenles i ti an un.inalyzed whoie, the speaker tends to artal> 7 e it 
.inyway; and that is nne of the causes of folk etymology. I hete is too long a string of 
sounds, and wc wislj to put meanirig ijico p.irts ot them If they an.- s imilar to súme 
morpheines airead* in the vocahúlary, we lire.ik ir up itc<oidineIy 
Oh tile otficr haini. if the natural hiscorie.il wear and tear of djstinctivc iounds liase 
lowercd the infbrirotional capacity of any linguistic itera, resuhing in eoalesceiKC of 
Vwo ™s otigin.illy distúict. then there o a noche r compensa tory el unge. When the 
romance vnirct fbr «bees was worn down to a single vowd ir dmppcd out of the 
rrendí language and a modified word was used in its place ()f coime such diing, an? 
Iiot conscioMsly done un the pare of the speaker* in any «ay. bul ntíber indirraly 
[hroiigh che cholee Ot preferente fbr certain forras tn others.We W a wtuatinn like 

Ím a'Vs i *** 7™ JníKMU moder " Chínese, h, the anrient fh,riese of 
Wll A.U, chere wete 3877 distinguí si,able syllables, each ofwhich was. on the whoie. 

ii. si7i o singe rmirphemes. When che distinctioiis liad been worn dnwu and 
redoced co mofe» Mandarín, of 1279 syHables, svhat happemd at the «me time nf 
the diange was chat we had a great mmiber of dbíyllables, whidi. although analizable 
o V m í 'r ,,[Nn t <>n lW ‘ »’ ari L,t ' rhe ^ncated.wr spoken hv the illiterate 

1 hí n" c r Cümt . back to 1 ™™*r mtich larger than I.mhj. 
cases nfih'i ''Y ° E -'í Siíe lít llUlT pht , iiies as une of the mmt intereshng of the 

"■ h,t ,h j* 1 is ntM «****** rfbW«Ha,á 

,r:i, r: on ^ id <*™*t*™<*'*&***<■**&£*«, w,n 

the swfe Y s i f 0 ' ' 1 Y i Jn f ; Yf " K ‘ thoti reccmis w,tlabo chai.gr 

on S life r ^ i 11 ™ t Ór ™ mS - 111 &ct fh '' whofc- systein ofsenmig. 

J T'- b ™ s]1 - lx ' ,L p ^ ,f - w — 

order Ofthe iteras, Wloch is ratber syn.ptoinaticYnLrYhYno ^^^fh IT* í 
onler: .Jead wnnng.rastran,ene. steel svritiTh *!"" 1 

order. lint when I carne to tvp.ng tile list in hnd , " 

is Llir sinmlrrLiii.ii- * i - ít-yJj.sla. ti htL inif *ptfn T pencil.^ bin;niv^ 

heousc ofthe raechaii.es of the^hh'e'UÍYt JWt 

without my knowing what I |,ad domf ' ^ * hc ortk ' r oí CtT,m 

cfivetgence of lucrar y cTh i n H w hYf,’' ’ Y- l ' Y. h ^ 7 

honaophonous chatacters. fic m ehc , fc ¡ , ^ J " ly 1,1 ' vls,llJ dieren tía tío ti oi 

íneni ofauditory intelligibility I ha\e -<mst ’ *" i * ' " 1Ul nmst sj,tksf V c!lt ' rí '1 ulR '- 
-g of oniy rhe C d TÍ “ “‘.7 ™ <' h —'- 

cherefbte not ^uditorily ítudl.giU r .ind vei m d \ S1J ' pn>nouílced hW:i ñmw jjuí 
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ífeKí-trtpJt 

-6 •£ íf i ¿fe & *•£ iH> f-f:+*P sfA'ip 
í&W+tf -tifiáis. I 5 *_«í 

+#tí + «*#AA+*ft£*fc&A+*f 
£Aí£í !f.íR.&'l£íí1^}*. : 5 £--6 

*# í VpItJLH’ RíHt&íiiA.^f f ^ : >tCíf A_ f 

.. nd Ww.,l¡c « any «hcr P rM l.lline ib. «o* «fM..M «*W 

I .., h.«r M. Sh,„ «« ... l«™ ^ “ - '^“r . , n ” 

icntau,, .o........ ~™ ■- 

li'diHh. hr wni i" «hr tmtfcct. h happcned th« «.ti ig ‘ ^ m( ,mait* of 

Therrupon, thc worid. The pAÍf 

leu %[tii¡f .irriv^s. e-ui*uit MK lLn Hor1, h L T |.,. wet 

picfc«l upthcbom 1 hmt.es and vvr-H «*«* l^ingbeei. 

tnd he irudr iK «noirt try ***"•» ( h ttfn llo , lS bodics- Wben he ate thcm, 
«ipcd, thc gendwan bqpn ll> tr ' ’ ■ ' . , , rc .,n v ten blg stoíie hons 

» -!„■ A«.. 58 U*r *rf 

hodirt. Nw he began tt» Htidcrstand thJt mi 

rxpkiin th.s «utccr ■ n< .« £ „, s w ith thc 

The imiiplastM'Hv offam* m*ko .t ™* fer ^ who have 

«ne Z S forrnso. . K,u«.,nd - ^'¿gj ¡J J¡ of die 

.iiih-n nr Mrms «u'b " _ l ' la ’ AKjl '" U . , t | m.k'K.iv (16), I» Ü* PP lT <* s >' ,,lbok 

Kghih < I ini't-n- n L c 1 >1. «■ .y ber «' < 1 ' 1 ' ■ 1 ’ , ^hai.V cal)ed p«f'ahricated represen - 

2 de j d.stuutu.n I—„ < in Mnn:ith>n. tl.c de*igmng»nd 

uiuinv un iht <>ne hand, "'d < 11 1 '' l ’ ■ . when wc come tu the mesninií ot ci-n 
L-jt tnm; nf tiew rrpTts<-ntatjons. on tIk- - t lt r ‘-. j «presentaron, at h'ait so lar as 

S¡nMAk ■- ***> 111 Iht h r l ‘ 1 /'iií*thi - e,se Ot eom.no.H-uon 

éomíTiunicatión hecwcen j*dw'«.? j ^"min age in acquiring prefabncatuins. t ey te» 
benscco chüdifn. we imd th.i . . . w ^ ilt t hcy alteady havr- 

m follow a ntcalciiiatit tendeney ot h po int. He «ys. m Tltc ^ v 

s sta^SSttffl^JSSsSS 

btc.msí' | « tus tnto a “ iff ullts t o thc empey f [f , budd arc-w 

mind In all iitlictu'o. '■ - ' other's ntbid sotiic hasts 3 ( y s ,l ftjat- 

dK ... ..I -■.*■"* »«“f'iw ,. „ in—dtaí » *“ ** P,JÍ 

rhat K Ma Kay s secofid pmWrm 

j- . tx.-ln 


n Jtjé.i^ ii il te Of .mv ^ cl r 

I jIlfT n*^ ■BIPTUUwiAtlOffT ► 

] The word iVif b* JEI ajT } 
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note d j iCusslon ’ whlch '«lis somewhat germaji* to our difusión líete. He 

sajrsthjtNicoks Roubakme (1H) cante to an analogous conclusión in tus studies on 
i U ' ll ™™ E " ld “W lJ] ™díng. He showed that when rcading ejrh others wTÍdnra, 
Jdu c,t dj,,tT ™ c ™ewal types do noc understand eaeh other, But we adulis ofdiffir- 
™ nient;1 typcs do m,kL ‘ }l " ,lLSt ertbns, as we have been doing, in thc büddme of 
new representaoons, and j,i the explicaron of prefabricated repiHcntatkms. So 

Cí ¡? dl,de mv “ mrks 0,1 •’ P« l[ ^ note, ¡ wiÜ make a correen™ m what [ 
T ;,t thu be f n,,,n B atKlut íhe cmnplementuiij- of rigor md contc.it: li> u w kh to 
be precise and acoto*, yo» caima sjy much, and ¿fyou wish to sav a errar dea] yon 

°"" b f *V? “ ‘Sough .h C „ „ , Z taj 

’ ,! ld VV ,u h wt ctm,d do auychióg about, I teel that. wnh our effbm to 

. PP ™ Ch 1,111 l 1 > "! h Hde * ajid rhL ' ef f™ts tu breal or interpict our codé W e havr 

Ar able T-nTr rl J"' ° f For “ P™» is a consta nr wtlich K 

variable, tven .frtic produce of qmnfaty and aeeuracy w reman, less than or ««I 

to an tippcr Iimit, I visualize ,t as a parameter whkh haj one valúe yestcidav amibas 

ZgZZTT T '' ‘ ,ppci ‘""i: D ' re H» *» .L «'» 

perrt ti mutual undersUnding jmong all (Jie disciplines? 
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SU M MAR Y OF THE POINTS OF AGREEMENT 
REACHED IN THE PREVIOUS N1NE 
CONFERENCIES ON CYBERNETICS 1 
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WARREN S. McCULUKTH 

Rttfmh LakMamy vf Elfitmtkí AteftfAJunto htstiiuíe pfTttknology 
ClambririgC' X tot 

IssvniN i niFiMn í rutli .ts din ágf^trmcnt tfbciincd by tiking ifim accounc ttbtcr 
vaimm. cheir id*—». mil che leUmm of che observen In his case, che observad*™ 
Vivir thc nmiiuL-mcn oí signáis « poitit* m ¡V.imes ol referen* r; thcir reLiuom vutre 
msBer. oi spacc and tinte in t ti ose llames; hb observen, wcrc reduced tmvlwt Helm- 
holti cilled ,i Uw .«fuemimír. dcvmd of preiudiccs and miagitucion; and the «idy reía 
dosis he tud to eonsider among thctn were tiieir relatiw positions, motions, and acxel- 
cTJtiom The cmCh he had iti mind «s a pictuie af lhc w,Hd u P lH1 " hu '' (,b * e ™ 1 ^ 

can agree. bcvausc it « cKpressed in a tnarmer IttttJttt «nder che 
«quired to eeptewm lite telitioiw of the observen- It is a paradigm !or vvhat ^uermfie 

* r ZZ:ZZZ^r daca con.d n o t be so defined. U has be- 

I .te «tete 1 , ten-™ hy dte»-tete¡— a 

ory, and che authority nt *1111411* hiJ lf heen ^ ^ n „ reason svhy 

OUT comrou» tus «w heen h | bt . en ven,' a.tibitious in iccktns cbosr 

c;,h) dicrold hive agreed ividi us. hrr wi has* I b undmtatl dms of our vvodd: t 

wl,K h Jfl die flowof m formad»» dmiugli machines 

mean the mechamstlc b.isis ol erk 1 |-h 1 {moralice and wwsc, *1 théo- 

jnd nien In our own eye, wc stand cometed oí S™ ignora 

reneal rncompetence. m^W Wiener and bis ffiends in nudwnul- 

Oüt meecinp.began clnefly bo-niy jkj ^, hjd sh own che appticibilicy ot che 

i‘\ communkatiirti ertgineerutg, \ - ■ ■ ■ ij lMon . horrieosrasis, and gn-il- 

notíonc of inwne fcedback W f ^ tri ,, o» eady 

din-eced -u-tivity Irom Meant eugnics ' i . lr ¡ n our heads,and to discúvcfíng bmv co 

Urgely devoted to getxing ^s ncry of os niade oí^rv.mon, 

eniplov. theiti m our dlssinldir in i ■ ■ ^ crAW found it ditbmlt co eollect sutil 

uid experimenta inspired bf * cnK 3 h ^ cfí nieetinpi. A* r| ie e«d of d» ti.O tivc 
iK-nt appmpriaif daca m 'he 1 " U J“ lft i on s,, m electcd co meet nt ™ Ki ' J 

,,f wteh te te posible, repC*c¡ n 8 * te »'“> — k ”' 

„ ;„J . te ,-ta. ■» Mp “ 71 " jv dkteterf te .te te. «te 

b, dK «« te «* te te te te “tefSt 

- s rtete. ¿¡-«¡te <s.¿sarja 

ÜCJfSS- f«ia -te. Note tete 
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presiding gemi^ It becarne ciear that every sigrui h.id twu aspects: une pbysicaJ, the 
oilier mental, formal, or logica.l. i lii.s turned our alten t ion to compuüng maehmery. 
ro the storage oí Information as negative entropy. Hrrc bdong quesrions of coding, of 
languages and dieir structures,, ot íuiw they are learncd and hoiv they are underetood, 
inciuding thc diente o! this, our List mccting, in which we ejtpect to raítge liom tlie 
mos[ Orinal aspeets of seniantús, to its most contenta! coritact witíi die wodd ibout 
ni. Por aII üut saltes I wish Wiener were stdl with us, buí J understand that lie h ,it 
present happdy iinmersed in the ciear and serene donuin ofidativity, 

Tii refresh our memories and intomi nurguests, leí me recapitúlate,, in lógica! nitlter 
tli.m chronologiiral order, the tapies sve base consideted, and un which I hdieve the 
niajdrify oí us lu\e bcen I of one nmid. to the Ijtnit of our ability to understand the 
evidencc or the theory.You may ílitd the comensus more frte|ncntly in my statement 
[lian 111 our pubjished transactions. I am compelled to wauh your faees, ¡irid to guess, 
he'ium 1 jet yon have the floor. wbether you svill speak to dlc poini ur not, and frurn 
whlth !ilde " r tht ‘ fo |ICt -'- w ‘ih nwíice afbrerhought I ¡lave given the malcomen! the 
tiodr, becarne he disagneed. or doubted. bowever unreasonabiy. Befóte I knew you so 
Wl-II flus happened by accidcnt, bul as time went on, and vre learned one anothcr's 
■mpiagci. i learned that it was the be^t vvay to kcep <mr wib o„ their toes Our tmesis 
i JVt ‘ bccn «markabJy good sports, biti the transcriptions of our discussinrts inevitable 
so tuetunes result in misunderstandings and altercad ons ntstead of agreement Ofthose 
wlio understoed and agreed die ttansaction reveáis muy a trace. 

Hetrdbauk svas defined as an ahetation ofinput by output;gain was defined as ratio of 
output to uiput: feedback was said to be negative or inverse if die return deoxaícd thc 
output, «y by subtraeting (rom the input. The samo lerm, inverso or motive feed- 
hack. was usetl tor a similar etfect bu' disimilar mechanism, wherein the return 
deereased the gain.The transmisión of signáis requires time, and gaiti depeuds on fre- 
qneney, oomeqnently, circtms inverse fot some irequenci* tnav be regenera dw fnr 
others, AII bccome ^generad ve when gain «cecds one. Regenerariou ttodt m 
extreme devunon or m sc'hiiíogcnie ose i lia non, u.tless gain dettv.ises as the ampJ ilude 
oJ the signai meneases, iuverse ieedbaek determines some state to be sotigbt hv the svs- 
te,n. for it teturns the system to that state by ,r„ aniount whicli increpes u.th the devi- 

d^víü. 1 . 1 | C Sllte ' ^ in vvhich the State to be sought b> 

orion T' 15 r" 1 ]' S SC ' U *" thjt 4 > st ™ -me other soun e. These 

. onons sserc appheJ to mat hra«, indndtng the stean, engme and its govemor, to thc 

r VVíli r ^ lil ' t - 1 P— P--ks, telephonic tepeaters, seif- 
’ automatic gun po.ntmg mach.nery etc,, and «hereafter to living syv- 

t ,„s Honieostasis was hrs, com,dered in ternas of reflcxwe mecha,,.ms m s'hich 
c Unge nnetated m some part of the body caused dttturbaticcs, induding nervous 
i ipulses, wbch wene reflecte,.! eventualJv to that part ofthe bodv svhere X'yZl 
and there .topped or reversad the procesa that j had giveti nse to thetn s'mílarT^ 

ronnieut. Whcn target or a Jos -o K " 0r ^ ,T,J ' m - ... ™sn- 

behavior svas íbund to be couehtd t he Lie terms'a th' ! 1 ” cn P tlíin (,í appctitive 
and wlf-training svhcther these decires A h f ^ wlt ’ íte érmg torpedo, 

or intTcly depended «pon signáis emitted by th^Lu^reidTuscluL m ^ h 'k ^ 
to the outcüme o f previo us behavdor so as io ^ ,djUSt iai *cquetH behavior 

. 
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intvm. Afíd tp bnn# (¡G M ¿ pfejüi^tsctl posición b a mas* tllápt has hecn pul in 
tnotion wbu h nhcrwm loi incTti^í rfusum, would \,i\í shott ot w ot oveishoOt, the 
nurfc The*e mtiMih hiw viTvni lo ¡£Uide subsequcm neutrtípíiysiologícaí i¡i 

Lhr lililí eshiujI or^nirjiHin oí tht nervoui system for tlie control i tí position and 
iiKHiim. miiiic i .u r il-lÍ olii ifi m\ lalHir..iu>r% íiti t ’hsc.i^ir, ,ind othcr 1 ! by W tener, Prttv, 
nid K^vtiblurih m the Instituir oí t .jnJiolo^y in Mrxico City. M wcll a* hv uur 
hricnd* ni oihcf I itxirjíori«.Thir general orgimiziti«r¡ was tbirnd lo consist «É inulnplc 
dmed kjppfc ol i oütro]. hut ¡lie * trcuit jction was rxtirmcly nonlin«r, and canw- 
qucnily mH ¿meruhlr to jm gmtsú úm^ nutheimtical aijúlysis in mtm di the F-ou- 
rár Throry tíenet-dlv, muíuple loops, wv,-nlK *uhk by inven* frtdbjck, muy be 
unstM? HM iiiUUTiaion.bwt ihe qitcm can be MibiW by addintf * portan ol adi 
ví clac ictums -iiul vulitUL inu: the *um tmm une or more uf the *ervo*. Siuii u sysiem 
fi.und ni the .enujl ncrvous w(em hy Scvhcnatv in l^ + and rediscoveftd by 
M**ou» A «ow oí u* » MuJymg (he detall nhB nnki r k aikrvn* *' ld m I1 ' ode « 
ilüiiinK ¿11 retí ex iw aitmtv: «í día II use destiuctive lesión, m s ?' , s " . • t 

imp lamn jm d onkv in v» km» pvti ofdw nerv^wis by methwis presemed 

the b*t mminn- Wnh biluic di irihtbitory úpials or inCTeased ¡jam. the streuh refie* 

. f ™k,nv., .*■** - — 1 * •7'7 “•¿■“rssrsr^: m 

rbw Ilu, lu, K-™ rk*.i«h ..ni).. „™;h« 

Wknef ü descnbcJ our .onlcrenee. M-ivinei thry wew able W demonstr .iL t&M 

ibc pool of trbys a£ the KM^M mo«o*yoajKK jo; showed tw? tuintemus 

^Í?*3S £• -1?#»»t 

jnmikl Thic iiuMnij li wiULh' yi-.ir'L kIl-tl "i 1,11 ' 11 ' 1 . . K j t , lt b- 

CWIoop «Uto dK- k,n„,l ... 

' uiuti ,,u u,,J 7 í 7 jMe t- ho.^^ 

"■Jíi" UM11 ' u ' !U ' v "- <llJ 1 , .j M |, llt k dist-m'i-TL-d and dctnonítnted m the 

** « mrJ ,, ‘ -rv, 7' k'.i Si SbSc SÍ 

tarfo! nyítapTiu, (n I ’i K.n - "««' IolIi «id Pita, «tío iwüctttd *« th*¥ «« 
m h ! rvr ItJilsitory rncinom* W n . « L an ¿xnLniUÓníl fot di fisrms ot 

Iiil:h.iLK Miliu u ní. I'UI pliyliotpej* % ' , u . |li|sl ,n , nL; r¡ir ... K>t iMUsalgíC 

nicniorv Lisinpion lia* .V^Vm^erud t>eripherd dfcuits which had bcen 

un piolín .itio t-i.n kin.j or i. I ^n.‘^ins oí impulses over >iniaU Jtler- 

■™ ted ^ ,w,J ‘ ,V V:i r;«l^n- K«¿e l,u( propia ihat «l.e core of ev«y 
eni ofufini' jpprtH, laied as hl1T ^ ■ , i i ol3p 

ncuritsii j witerjiivc proco» . ü c wj1 Society of Medicine evnk'iK-c olnni; 

I have suiranariied and p® e * e ° tt “ . , u;lI ,y varietien of intervención m 

di Oflhc* ... w«h much more a « L approphacc one» for the 

cjiivilpu. Ii i* dar tiwt the notions hll rl n: ítrürtuH» in questiot-Since 

.lenM.nlmpoidico. ' 111 ' 1 "' 1 " ' ; patn-nes ^-nh .,ud,t»ry i-H-.. 

chat eme. l>r &farv*d* ot Lyorn. „ ld h^ b* 

bd«rdhL du- pos. • -nal I Un heard «-.Tho brm¡P 

i r |, .• , >i ¡lie hiüUL mniis had = t \ lc hndin^ di.ost nb.t 

S ck-ariy o T nc ¡gJ^SÍSfSW ? 

- s«.pu^ ^ho Irave h«o > ^ wi.hin dn- br.nn hasc been P 

tíut the central pathways oftaiXX rever 

Billy ifiierrupted- | . 


, hi « m» “’S X 


mujíht » W» ,hC 
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brhiivior duiy in o-d iíl ed. Lo ¡dppro.irli st, whercas, in escape, learmng atong diese Iiik-s 
cannut occur.and che behaviot in;¡y casily bicorne sieíeoiyped.Thc rnost comp 3 cx *n- 
uations wc ha ve hcaid diMussed are thc stabilkies engen dered by inverse teedbadc in 
Jud;iJ strurtun» oí ¿solared cümmunities reponed priiicipatly by social iníhiopologists, 
'Hieir dcviccs have been exErcmdy elabórate, depciufing* in sanie L ^es. on irnny 
intiTwavrn loops.. Vhvy secm to ha ve uülized elabórate fornis of dkiinctiorts and rules 
svfth irspcct 10 kin.sbtp, Ebrrns of addresA, baiing* buüying T praise. bhmc* and even m- 
u.ih \viib respeet lo ejiing. Examples fmm ecoJogy and fmm ihe bchavior ofanthilb 
hri\\- extended lítese notions of inverse fcedbacfc. 

Our mcmbers miere*trci in econoEims and thr poHing nf public opinión nía-de use 
oí thcsc notiora Lo explain fluctuatiom of Ae markei, che banter leading ti\ tlght in 
ri.H>sters and boys, and the ai 'manient races initiating warv In such eitrulár systc ms, le 
be comes diífttult to delcct íbe causal rcbtioms. Wiener hatidled ibis by pointmg o he 
[liat it was pora ble m dctecc rausality in ihe statittical sense by auto- and intereorrela- 
trom with hg. in thosc situjtinm m whidi eomrlation was not perica betweuTi iln- 
tiini, L series ol tbc rclnccd componen! evems, and expíanted hovv. with ¿tu b deviccs, 
optimum predietiuns couid be obtained. He doubted l!ic applkabilitv of t!n> metbod 
([> sedal problema, because of [lie shortm*s of our mus of che Lime series of informa- 
tK1Tí concerning human behavbr. In these ierras we discussed W a ficlder carches a 
hall and a caí a mousc. 


I be qu radon of ron dio beíwren morios was ib en mised by thc psychiaírkK. wbu, 
Kke píychologists. wnuld lite IL! ha ve snme common mesure of valué among human 
de m l s. comparable to what ecutiomists ht lieve they W in the doctrine of margina] 
utlIlt,cs anLÍ P rice al] 0 P t> " rtiarfeet. K"bie raised the question of [he urgeney ofdf- 
smi.Lir caidí, beginning with the nerd for modérate tvmperjtufe, air driníi W 
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two) sepaxatcd by rcgiom otmtubility, and tbe mimbet was representad by the contig- 
u ración of the stiblc sute of une or more Lomponenis. Anale^ue dcvices showed ten- 
uk-iicLt-% Jbr tT-rors íü appcar m the Ic-ast Mpiifitaiu place, but were limited by precisión 
11 r 11 l j] ni fíii [ lj ix' .iiiiii could iiol be L i>mhined io sccure additinnal places. Digital | P&] 

dcvict^i nngbt show eirais in iiiy plxt i.i limitad un inhereut úi -iLI positiunal nonicn- 
cUruto). nrvet rvquired fstirruc ¿u l ur.ity, .md con id -dways be combincd tu secute 
jnnthfT place, ai fiar vamie pnce per pbce as pTcvkmsly. When componente are reiays» 
the digital devMcv tharpcn the signa! ai ewry repetición, We ronsidered Turings uni- 
'vetsjJ machine a* a •modeli tbr brains. employing Pitts and McCulloch s cálculos íbr 
jctivtty ni ncrvuus neis. 3i uses the cali ulus of prupositioris o( the Principio .WiifAmíídíifij, 
tubseripted íor the tunv of occunence of an impulse ufa given ncumnWe demon- 
tmted the equivalente of a¡L general Ttífing machines, and liow they could be 
dt^ignrd to inswer ai ay noiip .iradoxic.il questiem whieh could be put to tfiem in an 
utunihiguüiu marinee. We competed the lar-fhmg coiicIuhíoiis that killüwed here 
hm GotétV* Arithmetizang tógte ti beca®* cleaf that kiving 3 dcas requircd cirenits 
sanable núomputmg nivjrijnts tmder the ncct^ry gremps al traiisformation, that is, 
reverberan! aeiivity prt-serving the torm of its aceren t, tmtiated ai fine tmie r or inv™ 
Feedback Icadn.,- sume figure oíinpiit bv some jwth to á canonical presentación orn o 
>[* TTimv lcBmiPJteoni-vliCTti.lt nolimn Icd unly m rnubpl^tionH rtfpami.uk» ^ 

«mhuird io *cottk.il ... ^ lúe h ,u ..ervi-J. .Ilh. ■ 

narurr thnr ín - nium", and *>k*. «id -ihhough ihc «t» of tottexd*,^“>® 

r crv,de ,rc ,n«omi,:ÚK ..b^ous I be d«™« ot nc««-3-"* 

va, f.Hhidered iI,l- .y w.w m which ihcv- could "<*«<%&"»£ « lht 

.... m*» ^ 

f ■ Mrin ,rni ! it hv iztoss riucTU ¡luoiis atíecung müsr ot int 

«.> W* .ccn w buu ' y , p^iuems-.' míon.unm, 

U1 A ^,vc,i arca in <utK.li thi ■ ,™tiinnine oí p^rts of the cotu- 

Kmotioos wrre ‘ , " 1 ™ jL ' n ¡ lt ‘‘“'J'SL, to dÚS» S friable mpiti,. « íf m * 
P««- " tthal M , S L-,„ iS[ , íri[ ,d c-cíbbI to afFect snbseqnwit ope»- 

lnnns nuchím- the ' r ]m , ins fnvotionv mighi bt^dcast n -to whom 

non, W iener pnlfHKed that b\ . ¡^j ¡„ or rcmembered. It was siig- 

... ■”“* *•«»»^ * ■ 

gesta! i li.n the bcit w-iy t,N í] nd uuc ■ ■ i u , of the ¿nput that the 

rnidL^n mptn, dearly it K*d tji be- r “ n \ n t he Ronidiach Test* ¿4 ^ amütory 

machine could di'CTirttmJif bis w s , . . Droc | ucc< l by trcc assocúrion was apt F?J 

equivale nt. I and it -as noted «h-n tf« on hispafenc. 

the psvt hMtnsr tu ptojec. ^ J (llícuSK j af lcng.lt: The tim. «tive 


reverberation.such as m 

and tbe only storage felt in pre 


to cause r ii j v 

I bree kmds ni the #&&& r dkxl as responsihie fur nystagnnis 

lL , acov^c J*U**g£ use of che «me nodon 

_ _ _ ‘ ib > r ^^^ .^ TnlL . [u , n 0 f die nuú) memory argan of 

iti describe the vidual menmry- ifte * ' h ^ ‘ ^ f[ , un d 0 nly .11 dic octopus, whe« it 
[li l l Duoput ¡ lie tccewid tYpc vU'rjg.- - _ , j ¡aparate ¿ccess «'d egiess. il 

ortrari inelf cornpn^ed ot a U ^ 1 ° t heorcticaI physkists hi^uiML o i- 


imnicfisL' mi rubor of bus re taim' 1 


., f ^ t-g.-e jn d Stroud froiu ihe 

liAnnds ag.it.isi nican h^ l£ thousand bits per f™ 


ñriK timo t. ,„,H ™ch «.ibrcíanipit .-, wlminu 

nnmbrr ot snap^bot-s onc-tc.uh ^ fí betv.ee u l»'-‘«.d Ul’Un S «ad 

i ,c in rougb ^"Xo^thc ó * 

iwmpintieallv to *'■«■* m for flm, nequiring s(ru[ ,m. 

h" pnipnsed mechanom o . bab!y n ol bv addtcs 

urgan. Access to tb 






ÍJ4 


CTBÉRNETICS 




Í 7 ?] 


P<eca srcnli to TCSt ot] A P^ecss locan ng Ítems In thcir contení This »-js discussed 
by Vnn Ncumatm concern ¡ng similmtics, and by KJuver concern tng súmulus eipñva- 
Icnces but both had apparendy nored rctention of eídetic Éagments, a topie which 
slmiikJ be gome i tito mudi more thonuighly hereafter. Peculiar mus of this fcind ofstor- 
age n, man set-n, to be that the contente are a serien of machote, «u ± devoid of 
rnotmn: thcy a» accesible in the oide, of f.ling, , H * in the revene nnlcr; the re , 
deiay ut about a minute befwee» the makmg of the trace, and the «me when it htst 
accessihlc; and fmally,snapshot too similar to the one befare it imv upwt the procesa 
l ítese traces cantíor be simply locaJized; each bit is an altrrarion of synapses ctfective 
sotnewhL're it, a net. and the alterado» is not confined to sume one ¡unetion | he third 
ty'pe ofstoragcscems «„ bel.ave more üfce the grmvth-svith-i.se ehaiacrerkoc oftnus- 
- 4fld rfin ** **** 0n tCN) ^-qiK-'nt tminií Shurrager apjparemlv has evidente d,.,t 
H can occtir ar a monosymptjc refax Icvel, and chingos svith use W been seen 
where the vagos contacta garghonie edis in the frogs nútrele. but diere ,s „o evidente 
that «mh a changr persiste ¿írywhere m the central nervous system, and títere ,s no 
anatmnical ewdence that it mr happens títere. Somc change of mgauiarion with use 
does occur perhaps as suggested by AshbyI he organización of the vW corte* w ,th 
use is a case in pouit When congenital eataraccs were removed, the diflkultv w Lth 

nblmbv’ HIT' t T íhetical oigam«tkm ofthese utecl.a- 

msm.s by impulses ímnt elsnvhcre m the central nervous system 

tb‘n h PI T,° n ”;" ,K beCOme Íncreadn B>y P r " b ’hle Wíth Ulerease in volunte, for 
m t i ******** conncctions cannot be expanded to keep pace w.th the 
ntunbtT of relavs to be connected. vxeept by tncreasing cable-space drWrttOnatdy 

po XT'tT"pr Ú * ti0,í ' by Ll ^ ™V — - J*k tn hites ten,: 
Hollar d fa'it 1 prcvmiK Use: this worrld tesen,ble a sdte.tte P ro P osed « 
folla mi far more ctheie», use oi Intutcd tdephotlic facilites Rrpebtive fitina of 
tuebmspnu neurons leaving the «11 body and dendrita krgdy fcpolaiizfxl when 
axons svere hvperHahzed (|>2 iftcr-porendd) wotdd thus ac™u nt fa r lh ,t ™> 

coíreC tfa'“ b I rfi F*** and dcpth r'™ üwv 

ZT ii rCd lhrahl}kl ' w,th ™*™«ed volt ,ge ofvolk-v ddivrred to 

wül,r * ™» f- *hc ../„ p 

««TStrr ^ r* t** ,h ' ^ ín m •*« «•»' «■» o„„ f o^ 

mmuy for «¡m « ro„, ' |„ V ‘‘n!,' " "" *' hc " ... 

brairii when tinc n jr f k i ' , Cf>in P utlr ^g machines, indiiding 

-j 

which can switch ihr problcms tn iJ S om k í tunkd Síímc P art oí ihc nuchiw 

. .- *.'■« -- omS™,™:: *:; T r r™ .r^- 

redundam-y of neutom and chuméis comoosed oS ^ * *■ pmblem ot 

problen) of securiog infilhble oertorm i P r - üfl thc otlier as the 

(ast work on dds tt -Sí r Neumanns 

A " tfe!,VCred ac; ‘ ™ nícralcc ^West Coast, is titled MMi- 

brainsr and alJ ,r,iporetm^™ :r n,cation 1 ” T * ° r,nfi ™*w t' 1 

was generally ¿clinilted th it we únui r ’ r . lül mcj}t3ün píythoanaJy^k it 

do slcthittg abou, ,t !“**** ^ 

texv signs sut h as íHuiim i, nl f,imi „ o Un h un h ” U [" r ’ 1 language tontams a 

iitherwise contendéis. The t ]U e.Htion ariseswji-iheld," T’'* í" are ÍMÓfieaBy so, but 
signs used fiy dogs and smill children ir svi o 0|?K '* P i,rT,t ' lt ‘ [:i »nes fiotn dn 

‘ n ‘ ír wal Kvnc-ralJy agreed, as sratei by Dr. Mead, 
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that whch ,ill dcñnirions mu i be ostcmivr, >is in learning ,i lingu.ige whcit nn posni- 
biiirv nf tran> litio n exists, e,g., is .1 child, nr js .l n^wenmer n* an i\ljnd ofáít alien 
tongue, kl h hest to le¿m from rhiMren hcnmsc they will repeit indelimidy, Lcaniing 
was í ir%t defincd as -131 iltentiun ot rninsmim prolubilities. Speech, brokcn inlo pho- 
nímes, divtingui&hed» acconling m Jakobícn, by 1 leiv dccisioiis betwetn oppnsites, 
píiüriy represen ted ,i[ bcsi i 11 íhe eoitventkmal spelling oí'Englhh.and sindied by Lick 
líder 1 ', meihod oí’ L'hopplng And dmantng u to an intredible esctent, reEains it* inrelbgi- 
bilsty Whrn littlc 1* lett bcyond an imiif.it ion of wbcn pr™ure wives eras* íhe jmv -md 
cwn this is rnarniaudy redundan! One point. rcturning 10 ten siupshntt per tecoiiil 
1% the pemUarity níspeeth id rrmain itiEelligible wlien each lenth oí a second is haíf 
spt-éch jrui h-ili rinhíf num decibds louder. Total amount of intbrniatiün conreyed by 
vpeech n probably nni inore iban ten bii.s per seeond. thougb it ukes a thonsatid bies 
pet moni m prmlm c 1 sound Emitsiiiiguúhable From ít Shannons work oa redun- 
dun’y oí Englith m redueing ammint ot mlormaiion conveyed per Symbol was studied 
trum iht? pos i ti 011 lie shares with Wiener, that infbrimtion is nvgative enrmpy The 
Kcipiem has j sel nf enndes to nutih the signáis be is intended 10 receive, and ihe sig- 
tul , auses hmi to rrnke the sclettiun.Tlm ídwtiw información was fonnd to be com¬ 
parable to MacK.iys logoti 1ntnr1n.it ion but tiot to bis metrun Information, íhe pomc 
bdng thü tlie entropie cost oí a memm of Information gnes up as the squai* Mt die 
miTílbcr of metrorts, trnther iban is ihe numbers. | 

We llave eansiderrd Zipfs liw - tli-U the uuinber ot kmds oí -my given nnty is pm 
tn.mini.il «O the squiiv of the rant> bui I do ..ot th;nk we are «ther hb the 

vjhd.ty ,nthf livv the hasis ol the csceptton., or .he uní verse it pmupposeH. Firvm, 
w W pmposed to look into the aintium of intorm.ifn.n eoj,tened iipoo ib W 
,e,ev. Jd Sk Sed tp - ndm,. «* &T Wir-Kev d. u i t,. th.it h^ ^i 
heeaitK oM onfiis.on of the lev,-] of dBeoür*. H b "‘V Jope that by ^ n m l ^ - 
sioti u over, we J .,11 h.ive to ate vxry sparingly the tern» -l^nt.ty of mfetm 

Liiifi# and ■negeniropy,* 
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